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(57) Abstract 



In addition, the ligand poJypeptwe « ""J^T "-T^^j,,-^ g^i, ,„ fte ptevenUon and treatment of certam f**-;"^:™ 
can be used wittt advantage as a prolaclm sw^J"*^"*'*^, "S«™^ni™^ autoimmune disease, prolactinoma, mfertility. mipotence. 

or oxytocia. 
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various receptor proteins present in the 'hypophysis are 
Playing a central role in the regulation of the 
hypothalamus -pituitary system. 

Meanwhile, it is known that these hormones and 
5 factors as well as. their receptors are not localized in 
the, hypothalamus-pituitary system but are broadly 
distributed in the brain. Therefore, it is suspected 
that, in the central nervous system, this 'substance 
called hypothalamus hormone is functioning as a 
10 neurotransmitter or a neuromodulator. Moreover, the 
substance is distributed in peripheral tissues as well 
and thought to be playing important roles in the 
respective tissue. 

The pancreas is playing a crucial role in th^ 
15 carbohydrate metabolism by secreting glucagon and 
insulin as well as digestive Juice. While insulin is 
secreted from the pancreatic B cells, its secretion is 
mainly stimulated by glucose. However, it is Zot. 
that^ cells have a variety of receptors and the 
20 secretion of insulin is controlled by a number oJ 
factors in addition to glucose as well as peptide 

iZ^r' ^"^^.^"^V --tostatin. gastric 

inhibitory polypeptide, glucagon, amyrin, etc. ; , sugars 
e.g. mannose etc. ; amino acids, and neurotransmitters 
among others- 

The means only heretofore available for identifying 

ei!!!:!^ '"."'^ ' Protein-coupled receptor proteins is 
estimation from the homology i„ pri„^ structure of G 
protein -coupled receptor proteins. 

Recently, investigation for novel opioid peptides 
by Introducing a cDNA cc -nn * 

^ """"^ ^9 1 a receptor protein to 
which a ligand is unknov . i. an orphan G protein- 
coupled receptor protein, into animal cells has been 

reported (Reinsheid b ir ^* ^ 

v^eiUBneia, R. k. et al.. Science, 270. 792- 

794, 1995. Menular. J.-c.. et al.. Nature 377, 532-535 
1995). However, m view of similarities to known G 
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DESCRIPTION 
.. PROLACTIN SECRETION MODULATOR 

[Technical Field! agent for 

protem-couplea receptor protein. ^ 

^="'"r tT soJLas referred' to 

^i„«i„j have tl.e =o™»n structure 

briefly as G protein) an Therelore, these 

receptors JL.«ane receptor, 

.ouple. - „ „oaulate blolo,lcal 

T,„L by snch homones or 

lunctlons "^""^ ^ proteln-couplei receptors 

neurotransmitters =^ Thus, tbe 

" tbe x^^-^-^'^:::^. tbe hypopnvsls Is 

°T"lIed hy h^"hal»lc hor^-s .pltultatroplc 
controlled by nyp ,„„tlons of tbe tarjet cells 

releasing J*„t ,4:uT^e Pituitary homines 

or organs are regulated tnr 3 pathway carries 

released Into the ' J^^^^/e to the living 
out functional Z regulation of the 

bcay, such as homeostasis ^ 
reproduction, development, -""""^^j; 
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nucleotide sequences. sequences and 

Furthermore, the Inventors found that th« n . 

a G protel„.coupl,a receptor protein. 

u:«:p:!:::ptrrsrrcUU^^^ — - 

se^enoe represented.?"^ °rr%r 
sutstantl.1 equivalent thereto or its ° 
or a salt thereof. " 

(3) an agent as descrihed in i->\ 
polypeptide co»prisin. 'an ^no .".r^^"^ 
represented by SEQ id no- ^1 ^^^"''^ 
comprising an amino acid seouence I ^ Polypeptide 
''O: 5, 8, 47. 50. 61 or 54 "^^^-'-'^ SEQ ID 

(4) an agent as described in (l\ 
promoting.prolactin secretion ' 

(5) an agent as described in (i) abo^,« v ^ 
inhibiting prolactin secretion ' "'""'^ 

trlat'o'""' " "^--•^ is for 

treating or preventing hypoovarlanism 

cacogenesis. menopausal s^drlZ 

hypometabolism. sy^ndrome. or euthyroid 

(7) An agent as described in 

treatino «^ above, which is for 

infertility. i^,,_, a^nc^!!^ ' ^^'r^' 
acro^galy. Chlerl-Froi^el s^„.». Aigonzr^^'L^lr' 
symdrome, Forbes -Alhriov,* ^ '^gonz ael Castilo 

^y^^o^ or ayslsp'lf; 

(«) An agent for .ovulating placental function, „hlch 
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protetn-coupled receptor J^^^^^^^^^^^^^^ m these 
distributions. It could "^^ ^^"i j ^ the family 

cases that the ll.e.. ^^^^^^^ J research' an. 
of opioid J substances acting on the 

development In the re receptor dates back to 

been aevelopefl. Therei ^le receptor 

„ti£iciiUy .y.t.esi«.^ ::r °p".e. expression Of 
„as Plcted ""^ . cD«A-transfectea cell, -as 

tne receptor In for « .ct«.tor ol 

verified- ThM., a ""f J -^^^^ which Was s«llar 
the intracellular 'M"'"-^ ■„ ..s purified, 

to the a^nlst. the ..ter^lned. 
5 „d the c£ L orp.>a„ receptor to 

Ho.e«r. -^rdllcePtor protein. Is X-. « 

known G proteln-coupie ii„„a. 

very difficult " ""^^-^^^^ % protelh-coupled 
„ »».Tle= °' (Genomics, vol.29. 

^ receptor, a hunan """^^H^ (so^t«es called 

-^-/;3;::::::rp^tein. «™-i oioche.. 

GPRIO) gene and a rat ^ ,1995)). L •'no.n. 

Blophy. Re., conmun. . vol/2 ;„teln-coupl.d receptors 
Llgand. for orphan G protel^ 
^ expressed In the hypophysis, centr 

and pancreatic a cells «:econs««ed t^^^^^^^^ 

.evelopln, »edicln« . h« 
functions have not teen ex 

30 [Disclosure of , coding for orph«. 

employing a ^^^J" 2° phGK3 has heen 

O protein- coupled recepto y „»asun«ent of 

^plessed hy a -"="^\7;:^,T^i; ^ ' 

, specific cell =*»""X"ty « - Indicator, the 
35 ""TtT present invention succeeded In 

Inventors of tne 
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acid encoded by the niir>i^«4.4^ 

•c" se,nenc« encoded therebv .m, ^ 
seT..nol„g. was M13RV-N (T^al;., ^ . 
reglo^ corresponds to 't,e s„thetio prJL' 

prote.n.coupl.dre.eptorpro':rooS""^"''''™* ^ 
^» Pl«2 constructed eccorlLV^ '^^"-^ 
sequence shown in Fig. i "9 the amino acid 

Protl^n" encTr ; - 
protem-coupled recepto^V ^ """tery-deriyM G 

- p»« :onst"c:::"::r:r:: ^r-- -"'"-^ 

sequence shown m Fig. 2. a 1° uie amino acid 

Fig. ,5 .1s a diagram comnarlno 
ecld sequence of the „r»,.? ""'^^ 
Pltultary-derlved G Lo^ ? encode* by the hum«, 

2 with the Itnown s urLL ^° ^ 

S12863. »a Shadowed "gio^""""-'"' ^"''^ 

a^eement. n.. . to r^no a'd""' °* 

corresponds to the 1 to .0 sequence of pispj 

1 end the 15. to °3« 1"!.^^ °* "9- 

- . to ea -no^°idr;r :fX"°r~= " 
: Toter.c~- - — 

fragment based on the nucleotldrr " """^ 

derived G Protsln-co:: ^ 1 
fragments harbored In the cDH. "Ze" 3T''? """^ 

-o-tea b. using cU^dM":::: 
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comprises a ligand polypeptide, or a salt thereof, for 
a G protein- coupled receptor protein, 

(9) An agent as described in (8) above, which Is for 
treating or preventing choriocarcinomia, hydatid mole, 
irruption mole, abortion, unthrifty fetus, abnormal 
saccharometabolism. abnormal lipldmetabolism or 

(10) An agent as described in (4) above, which is for 
promoting lactation 'of domestic mammal. 

(11) -An agent as described in (4) above, which is for 
an aphrodisiac, 

(12) An agent for diagnosing function of prolactin 
secretion. Which comprises a ligand polypeptide, or a 
salt thereof, for a G protein -coupled receptor protei^. 

(13) use of a ligand polypeptide, or a salt thereof, 
for a G protein-coupled receptor protein for 
mauf acture of a medicament for modulating prolactin 

secretion, ^« « 

(14) A method for modulating prolactin secretion in a 
mammal, which comprises administering to said mammal a 
ligand polypeptide, or a salt thereof, for a G 
protein-coupled receptor protein, 

(15) use of a ligand polypeptide, or a salt thereof, 
for a G protein-coupled receptor protein for 
„,aufacture of a medicament for modulating placental 
function , and 

(16) A method for modulating placental function xn a 
„^al, which comprises administering to said mammal a 
ligand polypeptide, or a salt thereof, for a G protein- 
coupled receptor protein, and so on. 

[Brief Description of the Drawings 1 

Fig. 1 Shows the nucleotide sequence of the human 
pituitary-derived G protein- coupled receptor protein 
cDNA fragment harbored in cDNA clone pl9P2 isolated by 
PGR using human pituitary -derived cDNA and the amino 
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PCR using MIN6-derived cDNA and the amino acid sequence 
encoded by the nucleotide sequence. The underscored 
region corresponds to the synthetic primer. 

Fig. 13 shows, a diagram comparing the partial amino 
5 acid sequence of MlN6-derived G protein- coupled 
receptor protein encoded by p5S38 shown in Fig. 12 with 
the partial amino acid sequence of G protein- coupled 
receptor protein encoded by the cDNA fragment harbored 
in P19P2 as shown in Figs, i and 2 and the partial 
10 amino acid sequence of G protein -coupled receptor 
protein encoded by the nucleotide sequence generated 
from the nucleotide sequences of cDNA fragments 
contained in pG3-2 and pGl-lo shown in Pig. 6. The 
shadowed region represents the sequence region of 
15 agreement. The 1 to 144 amino acid sequence of the 
protein encoded by p5S38 corresponds to the 1. to 144 
amino acid sequence of Fig. 12, the 1 to 99 amino acid 
sequence of the protein encoded by pi9P2 corresponds to 
the 1 to 99 amino acid sequence of Fig. i and the 156 
to 223 amino acid sequence corresponds to 1 to 68 amino 
acid sequence of Fig. 2. The 1 to 223 amino acid 
sequence of the protein encoded by pG3-2/pGl-10 
corresponds to the 1 to 223 amino acid sequence of Fig 
6. 

25 Fig. 14 shows a partial hydrophobic plot of the 

protein encoded by the MIN6-derived G protein- coupled 
receptor protein cDNA harbored in p5S38 as constructed 
according to the partial amino acid sequence shown in 
Fig. 12. 
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35 



Fig. 15 Shows the results of the following analysis. 
Thus. RT-PCR was carried out to confirm th expression 
of mRNA in CHO cells transfected by pAKKO-19P2. Lanes 
1-7 represent the results obtained by performing PCRs 
using serial dilutions of pAKKO-l9P2 for comparison, 
i.e. the lOMl/ml stock solution (lane 1), 1/2 dilution 
(lane 2). 1/4 dilution (lane 3). 1/64 dilution (Lane 4). 
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acid sequence encoded by the nucleotide sequence. The 
underscored region corresponds to the synthetic prUner. 

Fig. 7 is a diagram comparing the partial amino 
acid sequence encoded by pG3-2/pGl-10 of the MIN6- 
5 derived G protein-coupled receptor protein shown in Fig. 
6 with the partial amino acid sequence of the protein 
encoded hy pl9P2 shown in Figs. 1 and 2. The shadowed 
region corresponds to the region of agreement . The 1 
to 99 amino acid sequence of the protein encoded by 
10 P19P2 corresponds to the 1 to 99 amino acid sequence of 
Fig. 1 and the 156 to 223 amino acid sequence 
corresponds to the 1 to 6B amino acid sequence of Fig. 
2. The 1 to 223 amino acid sequence of the protein 
encoded by pG3-2/pGl-10 corresponds to the 1 to 223 
15 amino acid sequence of Fig. 6. 

Fig. B is a partial hydrophobic plot of the MIN6- 
derived G protein-coupled receptor protein constructed 
according to the partial amino acid sequence shown in 
Fig 6. Fig. 9 shows the entire nucleotide sequence 
20 of the human pituitary -derived G protein-coupled 
receptor protein cDNA harbored in the cDNA clone phGR3 
isolated from a human pituitary-derived cDNA library by 
the plaque hybridization method using the DNA fragment 
inserted in pl9P2 as a probe and the amino acid 
25 sequence encorded by the nucleotide sequence. 

Fig. 10 shows the result of Northern blotting of 
human pituitary mRNA hybridized with radioisotope- 
labeled human pituitary cDNA clone phGR3. 

Fig. 11 shows a hydrophobic plot of the protein 
30 encoded* by the human pituitary-derived G protein- 
coupled receptor protein cDNA harbored in the phGR3 as 
constructed according to the amino acid sequence shown 
in Fig. 9. 

Fig. 12 shows the nucleotide sequence of the MIN6- 
35 derived G protein- coupled receptor protein cDNA 
fragment harbored in the cDNA clone p5S38 isolated by 
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polypeptide fraction extracted from bovine hypothalamus 
to promote release of arachidonlc, acid metabolites from 
CHO- 19P2 cells . The arachidonic acid metabolite 
release-prompting activity was expressed as % , of the 
amount of l^H] arachidonic , acid metabolites released in 
the presence of the crude ligand polypeptide fraction 
with the amount of [^H] arachidonic acid metabolites 
released in the presence, of 0.05% BAS-HABB being taken 
as 100%. The activity . to promote , release of 
arachidonic acid metabolites from the CHO-19P2 cell 
line was detected in a 30% CH^CN fraction just as in 
the crude ligand polypeptide fraction from rat whole 
brain. 

Fig. 18 shows the activity of the fraction purified 
15 with the reversed-phase column C18 218TP5415 . to 
specifically promote release of arachidonic add 
metabolites from CHO-19P2 cells. The active fraction 
from,, RESOURCE S was fractionated on C18 218TP5415. 
Thus, chromatography was carried out at a flow rate of 
1 ml/min. on a concentration gradient of 20%-30% CHjCN 
/0.1% TFA/HjO, the eluate was collected in , 1 ml 
fractions, and each fraction was lyophilized . Then, 
the activity of each fraction to specifically promote 
release of arachidonic acid metabolites from the CHO- 
19P2 cell line was determined. As a result, the 
activity was fractionated into 3 fractions (designated, 
in the order of elution, as P-l, p-2, and P-3). 

Fig. 19 shows the activity of the fraction purified 
with the reversed-phase column diphenyl 219TP5415 to 
30 specifically promote arachidonic acid metabolite 
release from CHO-19P2 cells. The P-3 active fraction 
from CIS 218TP5415 was fractionated on diphenyl 
219TP5415. The chromatography was carried out at a 
flow rate of 1 ml/min. on a concentration gradient of 
22%-25% CH3CN /0.1% TFA/ H,0. the eluate was collected 
in 1 ml fractions, and each fraction was lyophilized. 
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51 1/1024' dilution (lane 6). and 
i/256-dilution (lane 5) 1/ , ,3 templates. 

1/4096 -^'^^ Jl^s agarose gel 

a„e analyzing the reac^i ,e.ults 

electrophoresis. ^^^"^^ ^ ./^q dilution (lane 

obtained hy performing PCRS usxng ^^^^^^^^ 

^'-''' ''^''.^^X^^^^ CH0.1.P2 cell 
..t'eT^tes 'subdectibg-tlxe' respective 

^futfs tb electrdphoresis. Lane 11 -s 
reaction mixtures t ^ „gi„g a template obtained by 

y-'^^^T^ ^^^^ Without reverse 
carrying out cDNA pcR reaction product 

transcriptase and -,-^---;::/^3 were obtained by 
,0 -electrophoresis^ -^^^ 

performing PCR using ^^^^^ transcriptase. 

^^^\rver°\s "e^rates and subjecting the 
respectively, ^ ^ oiectropnoresls. w 

Respective "..tlon prcauc» ^"^'^^J^^ ^nds 

„ere obtalneS by ^'■'""^ ^ from right »m 

.lge.t .mppon «n.) tne . one ^^^^^^ 

™e"«rLL:K — s tn. position of tb. 

»px«"^ « - :r«ir o? cru^ u.-. 

t^'extr-tn"- r.t »>voXe brain to 
peptide f^^^ia„„,, ecid n«fbolltes fron, 

promote reiea^e of ,,,, metabolite 

rr. To^-^t. »s 'rxrea-rt:: 

--tTUrurr — .e fr^tion »Ub 
presence of the cr» ^^^^,„„,<, metabolites 
the amovrnt ol l i oAS-HABB being taXen 

JZ-ic aci. metabolites f^ - ™0.1,.a cell 
4.^^ in a 30% CH,CN fraction, 
line was detected ; crude ligand 

Fig. 17 shows the actxvn-y 
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metabolites from CHO-19P2 c«li« k w 
Clone isolated by PGR usino h . ^ 
cDNA and th! ^ hypothalamus -derived 

cDNA. and the amxno acid sequence encoded by said 
nucleotide sequence. The regipn indicated by 1 
5 arrowmark corresponds to the synthetic prii^r ' 
Fig. 23 Shows the nucleotide sequence of th. k« . 
hypothalamus-derived liaan^ «i ^"^nce of the bovine 
ucixvea j-igand polypeptide cDNA -FT-fl^m^.,* 
generated accordina to t-u^ , " fragment 

~a^donic acid „»t=t,olites frc™ 0,0-19^^113 
harbored In . cDNA clone leoLted by PCR uL^ b , 
hreotbei™u,.derlv.d cDN* and the allno 
encoded b, ^..d nucleotide Z^^T ^"^e"*"'"" 
15 Indicated by the arr^.,,, «>'?npe- The region 

primer. ='^<>«=rk correspond, to the . synthetic 



coding for the fu^l -"'^ the cDNA sequence 

Peptld .e.i edT;s::r„— 

^ « ~r liZ 

25 specifically promote release <"P2L31) to 

metabolites from CHO-lspreers L 

was dissolved in d.o« T synthetic peptide 

ssoxved in degassed distilled H,0 at a fin^i 
concentration of ^o'^ ^ ^ ^ f^-l 

to concentrations of 10-"m-10-«m ^ bsa HBSS 

» ^tabolite releasing actlr waT'e^Ztr ^n T 
meas-red radloncta -tty o* t>- , ^ ">e 

meta. ..lites relea.. 1 m I., ' ' 

dilution „ae added to ^be celi: ''?""" 

activity Of 19r2.3l to = =^e="lt. the 

^ ^.chidobic aei: raiortri:!^^— : rr °^ 

fonnd in a concentration-dependent „an„er " 
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Then, the activity to specifically promote release of 
arachidonlc acid metabolites from CH0.19P2 cells in 
each fraction was determined. As a result, the 
activity converged in a single peak. 

Fig. 20 Shows the activity of the fraction purified 
l,y reversed-phase column ^ RPC C2/C18 SC 2.1/10 to 
specifically promote release of arachidon.c acid 
„,etabolites from CH0-19P2 cells. The peak active 
fraction from diphenyl 219TP5415 was fractionated on M 
RPC C2/C18 SC 2.1/10. The chromatography was carried 
out' at a flow rate of 100 U 1/min. on a concentration 
gradient of 22%-23.5% CH,CN /0.1% TFK/ H,0. the eluate 
was collected in 100 M 1 fractions, and each fraction 
was lyophilized. Then, the activity to specxfxcally 
promote release of arachidonlc acid metabolites from 
CHO-19P2 cells in each fraction was determined. As a 
result, the activity was found as two peaks of 
apparently a single substance (peptide). 

Fig. 21 Shows the activity of the P-2 fraction 
purified by reversed-phase column pRPC C2/C18 SC 2.1/10 
to specifically promote release of arachidonlc acid 
metabolites from CH0.19P2 cells. The chromatography 
was carried out at a flow rate of 100 pi/min. on a 
concentration gradient of 21.5%-23.0* CH,CN /0.1% 
2S TFA/distilled H,0. the eluate was -^^-^-^ ^^^J/ 
fractions, and each fraction was lyophilized. Then 
the activity to specifically promote release of 
arachidonlc acid metabolites from CHO-19P2 cells in 
each fraction was determined. As a result, the 
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activity was found as a peak of apparently a single 
substance. 

Fig 22 shows the nucleotide sequence of bovine 
hypothalamus ligand polypeptide cDNA fragment as 
derived from the nucleotide sequence of the bovine 
hypothalamus-derived ligand polypeptide cDNA fragment 
which specifically promotes release of arachidonlc acid 
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(3,472 bp) bands. In lane S. two bands derived from 
the vector were similarly detected but due to the 
overlap of the band of the inserted fragment, the upper 
band is thicker than the band in lane B. 
5 Fig. 29 shows, the nucleotide .sequence around the 

coding region as decoded from bovine genomic DNA. The 
1st to 3rd bases (ATG), correspond to the translation 
start cpdpn and the ..767th to 769th bases (TAA) 
correspond to the translation end codon. 
10 Fig. 30 shows a, comparison between the nucleotide 

sequence (genome) around the coding region as deduced 
from bovine genomic DNA and the nucleotide sequence 
(cDNA) of bovine cDNA cloned by PGR. The sequence 
region of agreement is indicated by shading. As to the 
lOlst to 572nd region, there is no corresponding region 
in the nucleotide sequence of cDNA, indicating that it 
is an intron. 

Fig. 31 shows the translation of the amino acid 
sequence encoded after elimination of the intron from 
the nucleotide sequence around the coding region as 
decoded from bovine genomic DNA. 

Fig... 32 shows the full-length amino acid sequence 
and the cDNA sequence coding for the full coding region 
of rat ligand polypeptide. 

Fig. 33 shows amino acid sequence of bovine ligand 
polypeptide and the nucleotide sequences of DNAs coding 
for bovine polypeptide and rat polypeptide. The 
arrowmark indicates the region corresponding to the 
synthetic primer. 
30 Fig. 34 shows the full-length amino acid sequence 

and the sequence of cDNA coding for the full coding 
region of human ligand polypeptide. 

Fig. 35 shows a comparison of the amino acid 
sequences in the translation region of bovine ligand 
polypeptide, rat ligand polypeptide, and human ligand 
polypeptide . 
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Pig. 26 Shows the o=„centratio„.depe„de„t activity 

was dissolved in degassed distilled 
peptide was dissox dieted with 0.05% BSA- 

flnal concentration of The arachidonic 

BBSS to concentrations of 10 M-10 M. in ^- 
Tia «taholite releasing activity was ^^^^^'^^^^ 

„.a.ured -^^^-^s^^^^^/the sU-atant ^ w the 
metabolites released xn ^^^^ ^ ^1^^ 
dilution was added to the cells. As a res _ 

* noT>9 i3l(Ol to specifically promote release 

:r.::iiii: "riihciiL ..o„cHo-i,P. cus was 
%:-r -r^" sy^tneti. .i,».. 

^ly^eptiaa X,P2-Lao to specifically pro«ote 
::tSiLic acid .etahoxites fro» 

synthetic peptide was dissolved ° J^H^tith 
„,0 at a fiMl concentration of 10 >M * 

n 05» BSA-HBSS to concentrations of 10 M-10 -M. 

a;^cLro?ic acid .^taholite releasing activity w. 

^^ssed in the assured radioactivity of < H, 

Jachidonic acid metabolites released 

"Te tti" 

' rro:ot:T. ;asr orrac^idonic acid .etaholite. f«» 
!!r.,p, <^iis was found in a dose-dependent manner. 

/l" sLws the l.» agarose .el electrophore^^. 
Of the DNA fragments of the phages cloned from a hovine 

4- tio -xoQ bt)^ and second (7./4J up; 
between the first (19,329 bp) a 

1 as 3 bands derived from xne 
35 marker bands, as well as 3 bai» 

inserted fragment between the third (6.223 bp) 



(C) 2001 Copyright Derwent Information Ltd. 



10 



wo 98/58962 

PCT/JP9a/02765 

16 

n,«an >,?^ ^ typlcal„exan.ple of pulse wave and 

n>ean blood pressure following injection of the.ligand 
PPlypeptide into AP iConscious rat. lo n.ol at a fl" 
rate of 1 wl/minj. , . 

-^t^' " """"^ PlasM GH level following 

tTXa °' """^ polypeptide =0 „^i i„! 

l:=Ca ''"""^ " Pe«o.a.Mtal 

Fig- 49 shows the plasma 
Istn 

ventricle , 



Fig., 49 Shows the plasM gh' level following 



To 



unrestrained conscious, rats. the 
polypeptide or pbs was, administered into the tt^d 
ventricle following intr,atrial injection of CHHH s 

al( V . "^^'^ polypeptide was 

iToT was reckoned as o »i„. ^.o^OsT ^ 

Fig. 50 shows the relationship of Ugand 
polypeptide antiserum with absorbance 

arachi^^' " °^ determination of 

arachidonic acid metabolite releasing activity of the 
anti-ligand polypeptide polyclonal antibody 

codin/^^* " ^"""^^ ^""^ nucleotide sequence of the full 
coding regxon of rat UHR-l constructed on the 

s^!n" PAKKO-UHR-l and the amino ac^d 

sequence encoded thereby. 

Fig. 53 Shows the nucleotide sequence of the 
inserted fragment of piasmid pmGB3. - indicates th. 
sequence corresponding to the primer ^"^^'^^^^^ 

protein* '1 """"^ '"^^ predicted cDNA and translated 
protean based on the nucleotide sequen . of piasmid 

orl; "^'^""^^ corresponding to the 

primer. The sequence flanked by M is the Lm.. 
predicted to be an intron. ^ ^ ^ " the sequence 

'5 Fig. 55 shows the change in prolactin release 

from rat pituitary Rc At^/n , rexease 
P tuitary RC-4B/C cells upon addition of 
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Fig. 36 Shows the. results of a receptor binding 
experiment with an iodine- labeled ligand polypeptide in 

...ing^cells^.^ 3h.ws the arachidonic acid metabolite 
5 releasing activity of the ligand polypeptide in CHO- 

19P2-9 and CHO-UHRl- 

Fig. 30 Shows the results of RT-FCR assays of 
„ffl,-l expressed In rat tissues. Each value Is the 
-h fi E M. of 3 experiments. 
10 ' Fig. 39 Shows the results of RT-PCR assays of the 
iigand polypeptide expressed in rat- tissues. Each 

value is the mean ± S.E.M. of 3 experiments 

Fig. 40 shows the influence of the ligand 

polypeptide on the glucose- induced plasma insulxn 
15 concentration determined by radioimnnanoassay. 
15 -ouo.n^^^ ^^^^^ the measured motor activity of mxce 

treated with 10 nmol of the ligand polypeptide. (a): 
spontaneous motor activity, (b): rearing 

Fig. 42 Shows the measured motor activity of mice 
treated with 1 nmol of the ligand polypeptide. (a): 
spontaneous motor activity, (b): rearing 

Fig 43 Shows the measured motor activity of mice 
treated with 0.1 nmol of the ligand polypeptide. (a): 
spontaneous motor activity, (b) : rearing 

Fig. 44 Shows the measured motor activity of mice 
treated with 0.01 nmol of the ligand polypeptide, (a): 
spontaneous motor activity, (b) : rearxng 

Fig 45 Shows the change in the body temperature 
of mice upon administration of the ligand PO^^P-P^^^^ 
30 into the cerebral ventricle 15 hours following 
i:rcutaneous administration of 3 mg/.g reserpine^ The 
Single asterisK * stands for p<0.05 and the double 

asterisk ** for p<0.01. 

Fig 46 shows a schematic diagram showing a 
35 microinjection cannula inserted into the area postrema 
(AP) at an angle of 20 degrees. 



20 
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dGTP : Deoxyguanosine triphosphate 
dCTP z Deoxycytldine triphosphate 
ATP : Adenosine triphosphate 
EDTA : Ethylenediamine tetraacetic acid 
5 SDS : Sodium dodecyl sulfate 
EI A : Enzyme Immunoassay 

G, Gly: Glycine (or Glycyl) 

A, Ala: Alanine (or Alanyl) 

V, Val: Valine (or Valyl) 
10 L, Leu: Leucine. (or Leucyl) 

I. He: Isoleucine (or Isoleucyl) 

S, Ser: Serine (or Seryl) 

T, Thr: Threonine (or Threonyl) 

C, Cys: Cysteine (or Cysteinyl) 
15 Met: Methionine (or Methionyl) 

E, Glu: Glutamic acid (or Glutamyl) 

D, Asp: Aspartic acid (or Aspartyl) 
K, Lys: Lysine (or Lysyl) 

Arg: Arglnine (or Arginyl) 
20 His: Histidine (or Histidyl) 

F, Phe: Phenylalamine (or Phenylalanyl) 
Y, Tyr: Tyrossine (or Tyrosyl) 

W, Trp: Tryptophan (or Tryptophanyl) 

P, Pro: Proline (or Prolyl) 
25 N, Asn: Asparagine (or Asparaginyl) 

Q, Gin: Glutamine (or Glutaminyl) 

pGlu: Pyroglutamic acid (or Pyroglutamyl) 

Me: Methyl 

Et: Ethyl 
30 Bu : Butyl 

Pli: Phenyl 

TC: Thia2olidinyl-4(R) -carboxamide 

In this specification, substitutions, protective 
groups and reagents commonly used are indicated by the 
35 following abbreviations: 

BHA r benzhydrylamine 
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from pri™^ cultured rat pituitary cells upon adaitlc 
of llgand polypeptide 19P2-L31. _ 
Fig. 57 Shows the time course of expression of 
' ^.1 gene In the rat placenta described In Example «. 

rig 58 shows the time course of plasma prolactin 
concentration after a*»inlstr.tlo„ of 1SP..«1 in 
unrestrained n,ale rats. *.p<0.05. Each value iS the 

° sto:s"t::Tr:::;se of plas„. prolactin 

Tfri7rr"~ - "ris t^ 

unrestrained female rats . w^^ 
+ c! E M of 3-4 experiments. 
Pig 60 Lvs tne tl^e course of plasma prolactin 
concentration was detenoined among the sexual cycle. 

[Best Mode for Carrying Out the Invention] 

;r the - ^ia— Tor Trs 

lecononended hy the lUPAC-IUB Co^nission on Biochemical 
Nomenclature or those conventionally used xn the art^ 
Examples thereof are given below. Amino acids for 
25 whZ optical isomerism is possible are. unless 
otherwise specified, in the L form. 
DNA : Deoxyribonucleic acid 
cDNA : complementary deoxyribonucleic acid 
A : Adenine 
30 T : Thymine 
G : Guanine 
C : cytosine 
RNA : Ribonucleic acid 
mRNA : Messenger ribonucleic acid 
35 dATP : Deoxyadenosine triphosphate 
dTTP : Deoxythymidine triphosphate 
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polar neutral amino acids include glycine, serine 
threonine, cysteine, tyrosine, asparagine, and 
glutamine. (3) The positively charged (basic) amino 
acids include arginine. lysine and histidine. (4) The 
negatively charged (acidic) amino acids include 
aspartic acid and glutamic acid. 

The ammo acids being comprised the ligand 
polypeptide of the present invention may form D-form or 
L-form. but usually form L-form. 

The ligand polypeptide according to the present 
invention is a polypeptide which is capable of binding 
to G protein-coupled receptor protein and comprising an 
amino acid sequence represented by SEQ id NO: 73 or its 
substantial equivalent, thereto, or its amide or ester 
15 or a salt thereof (hereinafter ■ sometimes referred to 
briefly as the ligand polypeptide or the polypeptide) 

in SEQ ID NO: 73. Xaa at 10th position is Ala or 
Thr; xaa at 11th position is Gly or Ser; and Xaa at 
21th position is H. Gly, or GlyArg. 
20 Preferable . example of the amino acid sequence 

represented by SEQ ID NO:73 is the amino acid sequence 
represented by SEQ ID N0:5. 8. 47, 50, 61 or 64. Among 
them, the amino acid sequence represented by SEQ id 
NO:61 or 64 is more preferable. Further, the amino acid 
sequence represented by SEQ id 64 is more preferable 

The above ligand polypeptide of the present 
invention includes any polypeptides derived from any 
tissues, e.g. pituitary gland, pancreas, brain, kidney 
liver, gonad, thyroid gland, gall bladder, bone marrow 
30 adrenal gland, skin, muscle, lung, digestive canal, 
blood vessel, heart, etc.; or c^.lls of man e d other 
warm-blooded animals, e.g. guinea pig. rat, 



25 



35 



— r-s. mouse, 
swane. sheep, bovine, monkey, etc. and comprising an 
amino acid sequence represented by SEQ ID NO-73 
preferably the amino acid sequence represented by 'sEQ 
ID NO: 5. 8. 47. 50, 61 or 64, or its substantial 
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pMBHA : p-methylbehzhydrylamihe 
Tos : p-toluenesulfonyl 
CHO : formyl 

HONB : N-hydroxy- 5-norbornene-2 , 3-dlcarboxyiinide 
OcHex : cyclohexyl ester 
Bzl : benzyl 
Clj-Bzl : dichloro -benzyl 
Boni : benzyioxyme'thyl 
br-Z : 2-bfoinobenzyloxycarbonyl 
Bob : t-biitoxycarbbnyl 
DCM : dlchloromethane 
HOBt : 1-hydroxybenztriazole 
DCC : N,N'-dicyclohexylcarbod±imide 
TFA : trlfluoro acetate 
DIEA : dllsopropylethylainine 
Fmoc s N-9-f luorenylmethoxycarbonyl 
DNP : dinitrophenyl 
Bum : t -butoxymethyl 
Trt : trityl 

As used herein the term "substantial equivalent { s ) " 
means that the activity of the protein, e.g., nature of 
the binding activity of the ligand and the receptor and 
physical characteristics are substantially the same. 
Substitutions , deletions or insertions of amino acids 
often do not produce radical changes in the physical 
and chemical characteristics of a polypeptide, in which 
case polypeptides containing the substitution, deletion, 
or insertion would be considered to be substantially 
equivalent to polypeptides lacking the substitution, 
deletion, or insertion* 

Substantially equivalent substitutes for an amino 
acid within the sequence may be selected from other 
members of the class to which the amino acid belongs. 
(1) The non-polar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, 
phenylalanine, tryptophan and methionine. (2) The 
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substituted with one or more . other amino acid residues 
of the amino acid sequence of SEQ ID NO: 73, or 
(4) polypeptide wherein the amino acid, especially its 
side chain, of the polypeptide of the above (1) to (3) 

5 is modified, or its amide thereof, or its ester thereof, 
or a salt thereof. 

Among them, preferred is the polypeptide comprising 
the amino acid sequence of SEQ ID NO: 73 and_ the 
polypeptide comprising the amino acid sequence which a 

10 peptide of SEQ ID NO: 74 is added to the N- terminus of 
the polypeptide comprising the amino acid sequence of 
SEQ ID NO: 73. 

The ligand polypeptide of the present invention can 
be changed or mutated by substitution , deletion , 

15 addition or modification as mentioned above (1) to (4), 
to a polypeptide which is stable against heat or 
proteases, or a polypeptide whose physiological 
function is activated. 

The ligand polypeptide or an amide thereof, or an 

20 ester thereof, or a salt thereof includes the changed 
or mutated polypeptide mentioned above. 

The peptides described in this specification, the 
left ends are the N- terminus (amino terminus) and the 
right end is the C- terminus (carboxyl terminus) 

25 according to the convention of the peptide indication. 

Furthermore, the polypeptide or partial peptide of 
the present invention includes those wherein the N- 
terminal side of Gin is cleaved in vivo to form 
pyroglutamyl peptide. 

30 While the C- terminus of the polypeptide of the 

present invention, for example the polypeptide 
compr ;r; Lng the amino acid sequence of SEQ ID NO: 73, is 
usually carboxyl (-COOH) or carboxylate (-COO-), it may 
be amide (-CONH^) or ester (-COOR) form. The ester 

35 residue R includes a C^_^ alkyl group such as methyl, 
ethyl, n-propyl, isopropyl, n-butyl, etc., a €3.^ 
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equivalent thereto. For example, in addition to the 
protein comprising the amino acid sequence of SEQ ID 
NO: 73. preferably the amino acid sequence represented 
by SEQ ID N0:5. 8, 47. 50. 61 or 64. the ligand 
polypeptide of the present invention includes the 
protein comprising an amino acid sequence having a 
homology of ahout 50-99.9%. preferably 70-99.9%, more 
preferably 80-99.9% and especially preferably 90-99.9% 
to the amino acid' sequence of SEQ ID NO -.73. preferably 
the amino acid sequence represented by SEQ ID NO: 5. 8. 
47. 50. 61 or 64. and having qualitatively 
substantially equivalent activity to the protein 
comprising the amino acid sequence of SEQ ID NO: 73. 
preferably the amino acid sequence represented by SEQ 
ID NO: 5. 8. 47. 50. 61 or 64. The term "substantially 
equivalent" means the nature of the receptor-binding 
activity, signal transduction activity and the like is 
equivalent. Thus, it is allowable that even 

differences among grades such as the strength of 
receptor binding activity and the molecular weight of 
the polypeptide are present. 

To be more specific, the ligand polypeptide of the 
present invention includes the polypeptide derived from 
the rat whole brain, bovine hypothalamus, or human 
whole brain and comprising the amino acid sequence of 
SEQ ID NOs73. In addition, the ligand polypeptide of 
the present Invention Includes the polypeptides which 
comprises substantially equivalent polypeptides such as 

(1) polypeptides wherein 1 to 15. preferably 1 to 10. 
and more preferably 1 to 5 amino acid residues are 
deleted from the amino acid sequence of SEQ ID NO: 73. 

(2) polypeptides wherein 1 to 80. preferably 1 to 50. 
more preferably 1 to 10 amino acid residues are added 
to the amino acid sequence of SEQ ID NO: 73. 

(3) polypeptides wherein 1 to 15, preferably 1 to 10, 
more preferably 1 to 5 amino acid residues are 
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techniques or 

(2) . manufactured by the peptide synthesis as described 
hereinafter. 

(3) Moreover, it can be manufactured by culturing a 
5 transformant carrying a DNA coding for the polypeptide 

as described hereinafter . 

(1) In the production from the tissues or cells of 
human or other r warm-blooded animals. the ligand 
polypeptide can be purified and isolated by a process 

10 which . comprises homogenizing the tissue or cells of 
human or. other warm-blooded animal, extracting the 
horaogenate with an acid, for instance, and subjecting 
the extract to a combination of chromatographic 
procedures such as reversed -phase chromatography, ion- 

15 exchange chromatography, affinity chromatography, etc. 

(2) As mentioned above, the ligand polypeptide in 
the V present invention can be produced , by the per se 
known procedures for peptide synthesis. The methods 
for peptide synthesis may be any of a solid-phase 

20 synthesis and a . liquid-phase synthesis. Thus, the 
objective peptide can be produced by condensing a 
partial peptide or amino acid capable of constituting 
the protein with the residual part thereof and, when 
the product has a protective group, the protective 

25 group is detached whereupon a desired peptide can be 
manufactured. The known methods for condensation and 
deprotectlon Includes the procedures described in the 
following literature ( 1 ) - ( 5 ) . 

(1) M. Bodanszky and M. A. Ondettl. Peptide 
30 Synthesis, Interscience Publishers. New York, 1966 

(2) Schroeder and Luebke, The Peptide, Academic 
Press, New York, 1965 

(3) Nobuo izumlya et al. , Fundamentals and 
Experiments in Peptide Synthesis. Maruzen, 1975 

Haruakl Yajima and Shumpel Sakakibara, 
Biochemical Experiment Series 1. Protein Chemistry IV, 
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cycloaucyl group such as cydopentyl, "V^^"^^' ' 

aaditlor,, tha ester may be a pivalc.yl=«-ethyl ester 
which is broaaly usea for oral aamlnlstratlon . 

„ne„ the polypeptide of ^ 
exaftple the polypeptide comprises the 
n^nce Of SEQ ID »0 = 73. has a cartoxyl - 
Zp position other than the c-termlnus^ the 

4-1^ r,7- ester are also included m tne 
*-oT-resDonding amide or esxer &ic 

core" Of L polypeptide of ^-"^^^s 
The ester mentlonea Just ahove Includes the esters 

' -""r^Lrr^^P^lyPeP^^^^^ Of the present 

invention is a peptide which the ^''^^^'^ "^"^ 

Hspeclally preferred is a ^^y^^^f^ ^^^^'^^^X 
add se,^enc Of SEQ ID N0-.5. 8. 47, 50. 

» '--rsrT';:i;ep«dr::-th. ^^..t.- 

ln!rg«.ic adds, and is preferably a physiologically 
« "rptable add addition salt. Ex»^les of such salts 
^ salts thereof with Inorganic adds, e.g. 
:rdrocllorlc acid, phosphoric acid, hydrohromic add or 
slSLlc add. etc. and salts thereof »!«> organio 
adds. e.g. acetic acid, formic acid, propionic acld^ 
30 f c acid, maleic add. succinic add . tartaric acid . 
Citric acid, malic add. o»llc acid, benrolc add. 
,„ethanesulfonic add or benzenesulfonic acid. etc. 

The ligand polypeptide or amide or ester, or a salt 
thereof of the present invention may be 
,X, manufactured from the tissue, or cells of warm- 
tiloded animals inclusive of human by purifying 
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activation, with such a - reaoent « ^ 

i«K4K<- reagent. a racemization 

inhibitor additive. HOBt and th. protected 

^o"l:« ' '° ^^^^^ protected 

™ino acid pre-actlvated a, sy™,etrlc add am,yarlde, 
HOBt ester, or HOOBt e«er 1, added to the reslL 
soxveat for the activation of protected a»lno add,, or 

fro™ a»ong those solvents which are too™ to be useful 
for peptide condensation reactions, . For example » N- 
ai^ethylfor^a^lde. N-„eth,lp,rrolldone . chlorofo™. 
trlfluoroethanol., dimethyl sulf oxide . , DHP, pyridine 
d.cxane. methylene chloride. tetrahy^of^' 
ac«onltrlle. ethyl acetate, or suitable mlxturlT"; 
them can be mentioned. The reaction temperature ca.: be 
selected from the range hltherto-i»o«, to be useful for 
peptide bond formation and is usually selected "1 Z 

d^rLttrr ^y^s'^ad r ^"""-^ 

foi^ generally used in a proportion of 1.5-4 

fold excess. if the condensation is found to be 
insufficient by a test utili..„, the ninhydrin reaction 

^r^n I. -^^^-^ --oving the protective 

group If repeated condensation still fails to provide 
a^ufficient degree of condensation, the unreac:!: 
amino group can be. acetylated with acetic anhydride or 
acetylimidazole. nnyoriae or 

startT ^"f""'""^ -ino group for the 

starting n«terial an.ino acid includes 2, Boc. tertiary- 
amyloxycarbonyl, isobornyloxycarbonyl. ^ 

methoxybenzyloxycarbonyl. ci 2 

adamantylcxycarbonyl. trlf luoroacetyl ^ phtha; yl , fo^iy^' 
2-nltrcphenylsulfenyl. dlphenylphosphlnothl.yl, or Fmic' 
The carboxy.protectln, group that can be used Incites' 
but IS not lomlted to the above-mentioned c. . allcyl c 
. ^cloallcyl and c,.„ aral^i as .ell as .-a^Lantyi; I 
nltrobenzyl. 4.methoxyben.yl. 4-chlorohenm. phel.;yl 
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205. 1977 

(5) Haruaki Yadima (ed.). Development of Drugs- 
Continued. 14 . Peptide synthesis . HiroKawa Shoten 

After the reaction, the protein can be purified and 
isolated by a combination of conventional purification 
techniques such as solvent extraction . column 
Chromatography. liquid chromatography. and 

recrystalllzation. Where the protein isolated as above 
is a' free compound, it can be converted to a suitable 
salt by the known method. Conversely where the 
isolated product is a salt, it can be converted to the 
free peptide by the known method. 

The ainide of polypeptide can be obtained by using a 
resin for peptide synthesis which is suited for 
amldation. The resin includes chloromethyl resin , 
hydroxymethyl resin, benzhydrylamine resin, amlnomethyl 
resin 4-benzyloxyben2yl alcohol resin. 4-methylbenz- 
nydrylamine resin. PAM resin. 4- 

hydroxymeth 

polyacrylamide 

hydroxymethyDphenoxy resin, 4- (2- . 4' -dimethoxyphenyl- 
Fmoc aminoethyDphenoxy resin, and so on. Using such a 
resin, amino acids whose a- amino groups and functional 
groups of side-chain have been suitably protected are 
condensed on the resin according to the sequence of the 
objective peptide by various condensation techniques 
Which are known per se. At the end of the series of 
reactions, the peptide or the protected peptide is 
removed from the resin and the protective groups are 
removed to obtain the objective polypeptide. 

For the condensation of the above-mentioned 
protected amino acids, a variety of activating reagents 
for peptide synthesis can be used but a carbodiimlde 
compound is particularly suitable. The carbodiimlde 
includes DCC. N.N' -diisopropylcarbodiimide. and ^N- 
ethyl-N' - ( 3 -dimethylaminoprolyl) carbodiimlde 



hydrylamine resin. 't"" 

hydroxymethylitiethylphenylacetamidomethyl resin, 
- - - resin . 4- ( 2 ' . 4 ' -dimethoxyphenyl- 



For 
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advantageously with addition of a cation acceptor such 
as anlsole, phenol, thloanisole, m-cresol, p-cresol, 
dimethyl sulfide, 1. 4 -butanedi thiol, 1,2-ethanedi thiol. 
The 2,4-dinitrophenyl group used for protecting the 
imidazole group of histidine can be eliminated by 
treatment with thiophenol. while the formyl group used 
for protecting the indole group of tryptophan can be 
eliminated by alkali . .treatment, with dilute sodium 
hydroxide solution or dilute aqueous ammonia as well as 
the above-mentioned acid treatment in the presence of 
1.2-ethanedithiol, 1 , 4-butanedi thiol. 

The method for protecting functional groups which 
should not take part in the reaction of the starting 
material, the protective groups that can be used, the 
15 method of removing the protective groups, and the 
method of activating the functional groups that are to 
take part in the reaction can all be selected from 
among the known groups and methods. 

An another method for obtaining the amide form of 
20 the polypeptide comprises amidating the a - carboxyl 
group of the C-terminal amino acid at first, then 
extending the peptide chain to the N-side until the 
desired chain length, and then selectively deprotecting 
the a- amino group of the C-terminal peptide and thea- 
25 carboxy group of the amino acid or peptide that is to 
form the remainder of the objective polypeptide and 
condensing the two fragments whose - amino group and 
side-chain functional groups have been protected with 
suitable protective groups mentioned above in a mixed 
30 solvent such as that mentioned hereinbefore. The 
parameters of this condensation reaction can be the 
same as described hereinbefore. Prom the protected 
peptide obtained by condensation, all the protective 
groups are removed by the above- described method to 
thereby provide the desired crude peptide. This crude 
peptide can be purified by known purification 
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benzyloxycarbonylhydrazido , tertiary- 
butoxycarbonylhydrazido, and trltylhydrazido* 

The hydroxy group of serine and threonine can be 
protected by esterif ication or etherif ication. The 
5 group suited for said esterif ication includes carbon- 
derived groups such as lower alkanoyl groups , e.g. 
acetyl etc., aroyl groups, e.g. benzoyl etc., 
benzyloxycarbonyl, and ethoxycarbonyl . The group 
suited for said etherif ication includes benzyl, 
10 tetrahydropyranyl, and tertiary- butyl. 

The protective group for the phenolic hydroxyl 
group of tyrosine includes Bzl, Ci^-Bzl, 2-nitrobenzyl, 
Br-Z, and tertiary-butyl. 

The protecting group of imidazole for histidine 
15 includes Tos, 4-inethoxy-2 , 3 , 6-trlJiiethylbenzenesulf onyl, 
DNP, benzyloxymethyl , Bum, Boc. Trt, and Fmoc. 

The activated carboxyl group of the starting amino 
acid includes the corresponding acid anhydride, azide, 
and active esters, e.g. esters with alcohols such as 
20 pentachlorophenol , 2,4,5-trichlorophenol, 2,4- 

dinitrophenol , cyanomethyl alcohol, p-nitrophenol, HONB, 
N - hydroxy succinimide, N-hydroxyphthalimide, HOBt, etc. 
The activated amino group of the starting amino acid 
includes the corresponding phosphoramide . 
25 The method for elimination of protective groups 

includes catalytic reduction using hydrogen gas in the 
presence of a catalyst such as palladium black or 
palladium- on- carbon, acid treatment with anhydrous 
hydrogen fluoride, methanesulf onic acid, 

30 trifluoromethanesulfonic acid, trif luoroacetic acid, or 
a mixture of such acids, base treatment with 
diisopropylethylamine , triethylamine , piperidine , 
piperazine, reduction with sodium metal in liquid 
ammonia. The elimination reaction by the above - 
35 mentioned acid treatment is generally carried out at a 
temperature of -20 *C - 40 *C and can be conducted 
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corresponding to the 10th to 21st positions of the 
amino acid sequence of SEQ ID NO: 73, the peptide 
corresponding to the 11th to 21st positions of the 
amino acid sequence of SEQ ID NO: 73, the peptide 
corresponding to the 12th to 21st positions of the 
amino acid sequence of SEQ ID NO: 73, the peptide 
corresponding to the 13th to 21st positions of the 
amino acid sequence of SEQ ID , NO: 73,. . the peptide 
corresponding to the 14th to, 21st positions of the 
amino acid sequence of SEQ ID NO: 73, and the peptide 
corresponding to the 15th to 21st positions of the 
amino acid sequence of SEQ ID NO: 73, can be mentioned 
as preferred examples* Moreover, the . peptide having 
the amino acid sequence of SEQ ID NO: 74 is also 
preferred • 

Examples of the llgand polypeptide for the 
polypeptide comprises the amino acid sequence of SEQ ID 
NO: 5, 8, 47, 50 or 61 each of which is an preferable 
example of the polypeptide comprising the amino acid 
sequence of SEQ ID NO: 73, are the same as the cases of 
the polypeptide comprising the amino , acid sequence of 
SEQ ID NO: 73, mentioned . above. 

The DNA coding for the llgand polypeptide or a 
partial peptide thereof of the present invention may be 
any DNA comprising the nucleotide sequence encoding a 
polypeptide having an amino acid sequence of SEQ ID 
NO: 73 or its substantial equivalent thereto . 
Fxirthermore , the DNA may be any of genomic DNA, genomic 
DNA libraary, tissue- or cell-derived cDNA, tissue- or 
cell- derived cDNA library , and synthetic DNA . The 
vector for such is library may be any of bacteriophage, 
plasmide, cosmlde, and phaglmlde. Moreover, it can be 
directly amplified by the RT-PCR( reverse transcription 
PGR) method by using an RNA fraction may be prepared 
from a tissue or cells . 

To be more specific, as the DNA coding for a 
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procedures and the main fraction be lyophilized to 
provide the objective amidated polypeptide. 

To obtain an ester of the polypeptide, the a - 
carboxyl group of the C- terminal amino acid is 

5 condensed with a desired alcohol to give an amino acid 
ester and then, the procedure described above for 
production of the amide is followed. 

The ligand polypeptide of the present invention, 
its amide or ester, or a salt thereof can be any 

10 peptide that has the same activities, e.g. pituitary 
function modulating activity, central nervous system 
function modulating activity, pancreatic function 
modulating activity, prolactin secretion modulating 
activity or placental function modulating activity, as 

15 the polypeptide which has an amino acid sequence of SEQ 
ID NO: 73 or its substeintial equivalent thereto. As 
such peptides, there can be mentioned peptides wherein 
1 to 15 amino acids residues are deleted from the 
above-mentioned amino acid sequence of SEQ ID NO: 73. 

20 To be specific, the peptide having an amino acid 
sequence corresponding to the 2nd to 21st positions of 
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partial peptide thereof of the present invention can be 
produced by the following genetic engineering 
procedures • , 

{ 3 ) The DNA fully encoding the polypeptide of the 
present invention can be cloned either by i PGR 
amplification using synthetic DNA primers having : a 
partial nucleotide sequence of the polypeptide or 
partial peptide or by hybridization using the DNA 
inserted in a. suitable vector and labeled with a DNA 
fragment comprising a part or full region of a human- 
derived polypeptide or a synthetic DNA. The 
hybridization can: be carried out typically by the 
procedure described- in Molecular Cloning (2nd ed., J. 
Sambrook et al.. Cold Spring Harbor Lab. Press, 1989). 
When a commercial library . is used; the instructions 
given in the accompanying manual can be followed. 

The cloned DNA coding for the polypeptide or 
partial peptide can be used directly or after digestion 
with . a restriction enzyme or addition of a linker 
depending on purposes. This DNA has ATG as the 
translation initiation codon at the 5' end and may have 
TAA, TGA, or TAG as the termination codon at the 3 ' end. 
The translation initiation and termination codons can 
be added by means of suitable DNA adapters. 

An expression vector for the polypeptide or partial 
peptide can be produced by, for example (a) cutting out 
a target DNA fragment from the DNA for the polypeptide 
or partial peptide of the present invention and (b) 
ligating the target DNA fragment with the downstream 
side of a promoter in a suitable expression vector. 

The v.?.ctor may include plasmids derived from 
Escherichia coli, e.g., pBR322, pBR325, pUC12, pUC13, 
etc.; plasmids derived from Bacillus subtilis, e.g., 
pUBllO, pTP5, pC194, etc.; plasmids derived from yeasts 
e.g., pSH19, pSHlS, etc.? bacteriophages such as >l - 
phage, and animal virus such as retrovirus, vaccinia 
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polypeptide derived from rat whole brain or bovine 
nypothalamus and comprising the amino acid Bequence of 
SEQ ID NO:l or SEQ ID NO: 44 . • the DNA comprising the 
nucleotide sequence of SEQ ID N0:2 can be exemplxfied. 
5 in SEQ ID N0:2, R at 129th position represents G or A, 
and Y at 179th and 240th positions- represents C or T. 
When Y at 179th position is C, the amino acid sequence 
Of SEQ ID N0:1 is encoded, and when Y at 179th position 
is T, the amino acid sequence of SEQ ID N0:44 is 

'"T'th. DHA coding for a bovine-derived polypeptide 
comprising the amino acid sequence of SEQ ID N0:3 4 5 
6 7 8 9 or 10. a DNA comprising the nucleotide 
slquence'of SEQ ID NO:ll. 12, 13. 14. ^^'^'-''^^ \l 
,5 can be exemplified. Here. R at 63th posxtion of SEQ ID 
N0;11. 13. 14 or 15 and R at 29th position of SEQ ID 
NO- 12 16, 17, or 18 represent G or A. 

' Ks the DNA coding for a rat-derived polypeptide of 
SEQ ID NO:45, 47. 48, 49, 50. ^ "'^^^ 

20 comprising the nucleotide sequence of SEQ ID NO: 46. 53. 
54. 55. 56, 57, or 58 can be exemplified. 

Furthermore, as the DNA coding for a human-derived 
peptide Of SEQ ID NO:59, 51. 62. 63, 64. 65. or 66. a 
IZ comprising the nucleotide sequence of SEQ ID NO:60, 
25 67. 68. 69. 70. 71, or 72 can be exemplified. 

Among DNAs coding for the bovine -derived 
polypeptide comprising the amino acid sequence of SEQ 
ID N0:1 or SEQ ID NO: 44. the rat-derived polypeptide 
comprising the amino acid sequence of SEQ ID NO:45. or 
30 the human-derived polypeptide comprising the amino acid 
sequence of SEQ ID NO: 59. DNA fragments comprising 
partial nucleotide sequences of 6 to 90. preferably 6 
to 60, more preferably 9 to 30, and --^-<'^-^J 
preferably 12 to 30 can be advantageously used as DNA 

35 probes as well. 

The DNA coding for the ligand polypeptide or a 
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the Escherichia include Escherichia coll K12.DH1 [Proc 
Natl. Acad. Scl. USA. Vol. 60. 160 (1968)1, JM103 
[Nucleic Acids Research, Vol. 9. 309 (1981)], JA221 
[Journal of Molecular Biology, Vol. 120, 517 (1978)] 
5 HBlOl [Journal of molecular < Biology, Vol 41 459 
(1969)]. C600 [Genetics, Vol. 39, 440 (1954)] 'etc 
Examples of the Bacillus microorganism are, for sample 
Bacillus subtilis MIH4 [Gene.., Vol. 24, 255 (1983)] 
207-21 [Journal of Biochemistry. Vol. 95, 76 (1984)]' 
10 etc. The yeast may be. for example, Saccharomyces 
cerevisiae AH22, AH22R-. NA87-11A, DKD-5D, 20B-12 etc 
The insect may include a silkworm (Bombyx mori larva) 
(Maeda et al. Nature, Vol. 315, 592 (1985)] etc. The 
host animal cell may be, for example, monkey-derived 
cell line, cos-7. Vero, Chinese hamster ovary cell line 
(CHO cell). DHPR gene-deficient Chinese hamster cell 
line (dhfr- CHO cell), mouse L cell, mouse myeloma cell 
human FL, etc. 

Depending on the host cell used, transformation is 
20 done using standard techniques appropriate to such 
cells. Transformation of Escherichia microorganisms 
can be carried out in accordance with methods as 
disclosed in, for example. Proc. Natl. Acad. Scl. USA 
Vol. 69. 2110 (1972), Gene, Vol. 17, 107 (1982). etc' 
25 Transformation of Bacillus microorganisms can be 
carried out in accordance with methods as disclosed in 
for example. Molecular & General Genetics, Vol. I68' 
111 (1979). etc. Transformation of the yeast can be 
carried out in accordance with methods as disclosed in 
for example. Proc. Natl. Acad. Sci. USA. Vol. 75. 1929 
(1978), etc. The insect cells can be transformed in 
accordance with methods as disclosed in. for example 
Bio/Technology, 6, 47-55, 1988. The animal cells caii 
be transformed by methods as disclosed in. for example 
Virology, Vol. 52, 456. 1973, etc. The transf ormants 
or transfectants harboring the expression vector 



30 
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virus and baculovirus. 

According to the- present invention, any pron.oter 
can be used as long as it is compatible with the host 
cell Which is used for expressing a gene. When tbe 
3 host for the transformation is E coli.- th^ P-»oter^ 
are preferably trp promoters, lac, promoters . recA 
„r«n.oters= A PL promoters, Ipp promoters, etc. When the 
^:rfor the transformation is Bacillus, the promoters 
are preferably SPOl promoters . SP02 ■ promoters P^P 
etc When the host is a yeast, the 
r.rt:rs'arrp;eferabl. PH03 promoters. PCK promoters 
GAP promoters. ADH promoters, etc. When the host xs an 
nlmL cell the promoters include SV40-derived 
roters retrovirus promoters. -allo^on^^ 
15 promoters, heat shocX promoters, cytomegalovxrus (CMV) 
pro-ters. SR a promoters, etc. An enhancer can be 
effectively utilized for expression. 

AS rec^iired. furthermore, a host- compatible signal 
sequence is added to the N-terminal side of the 
polypeptide or partial peptide thereof. When the host 
TsTcoli. the utilizable signal sequences may include 
alkaline phosphatase signal sequences. OmpA signal 
:^ences. etc. When the host is Bacillus, they may 
include a -amylase signal sequences, subtilisin sxgnal 
^ sequences, ^c. When the host is a yeast, they may 
include mating factor a signal sequences, ^nv^^^^ 
iignal sequences, etc. When the host is an animal cell, 
they may include insulin signal sequences. cc - 
Interferon signal sequences, antibody molecule signal 

30 „ansfectant is produced by using 

the vector thus constructed. which carries the 
polypeptide or partial peptide-encoding DNA of the 
present invention. The host may be. for example. 
35 Escherichia microorganisms. Bacillus microorganisms 
yeasts, insect cells, anlinal cells, etc. Examples of 
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Natl. Acad. Sci. USA, Vol. 77. 4505 (1980)]. an SD 
medium containing 0.5% casamino acids [Bitter, G.A. et 
al., Proc. Natl. Acad. Sci. USA, Vol. 81, 5330 (1984)1, 
etc. It is preferable that the pH of the culture 
5 medium is adjusted to be from about 5 to about 8. The 
cultivation is carried out usually at about 20 to 35 1: 
for about 24 to 72 hours. As required, aeration and 
stirring may be applied. In the case of the 
transformant in which the host is an insect the 
10 culture medium used may include those obtained by 
suitably adding additives such as passivated (or 
immobilized) io% bovine serum and the like to the 
Grace's Insect medium (Grace. T.C.C., Nature. 195, 788 
(1962)). It is preferable that the pH of the culture 
15 medium is adjusted to be about 6.2 to 6.4. The 
cultivation is usually carried out at about 21 X: for 
about 3 to 5 days. As desired, aeration and stirring 
may be applied. In the case of the transfor^ant in 
Which the host is an animal cell, . the culture medium 
20 used may include MEM medium [Science, Vol. 122. 501 
(1952)], DMEM medium [Virology. Vol. 8. 396 (1959)] 
RPMI 1640 medium [Journal of the American Medical 
Association. Vol. 199, 519 (1967)J, 199 medium 
[Proceedings of the Society of the Biological Medicine 
25 vol. 73, 1 (1950)]. etc. which are containing, for 
example, about 5 to 20% of fetal calf serum. it is 
preferable that the pH is from about 6 to about 8. The 
cultivation is usually carried out at about 30 to ioX: 
for about 15 to 60 hours. As required, medium exchange. 
30 aeration and stirring may bs applied. 

eparation and purification of the polypeptide from 
the above-mentioned cultures can be carried out 
according to methods described herein below. 

To extract polypeptide from the cultured 
35 microorganisms or cells, the microorganisms or cells 
are collected by known methods after the cultivation 
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carrying a polypeptide or partial peptide thereof 
encoding DHA are produced according to the 
eif orementioned techniques. 

Cultivation of the transformant (transfectant ) in 

5 which the host is Escherichia or Bacillus microorganism 
can be carried out suitably in a liquid culture medium. 
The culture medium may contains carbon sources, 
nitrogen sources, minerals, etc. necessary for growing 
the transformant. The carbon source may include 

10 glucose, dextrin, soluble starch, sucrose, etc. The 
nitrogen source may include organic or inorganic 
substances such as ammonium salts , nitrates , corn steep 
liquor , peptone , casein , meat extracts , bean- cakes , 
potato extracts, etc. Examples of the minerals may 

15 include calcium chloride, sodium dihydrogen phosphate, 
magnesium chloride, etc. It is further allowable to 
add yeasts, vitamines, growth -promoting factors, etc. 
It is desired that the culture medium is pH from about 
5 to about 8* 

20 The culture medium for Escherichia microorganism is 

preferably an M9 medium containing , for example , 
glucose and casamino acids (Miller, Journal of 
Experiments in Molecular Genetics), 431-433, Cold 
spring Heorbor Laboratory, New York, 1972. Depending on 
25 necessity, the medium may be supplemented with drugs 
such as 3 ^ -indolyl acrylic acid in order to improve 
efficiency of the promoter. In the case of an 
Escherichia host, the cultivation is carried out 
usually at about 15 to 43*C for about 3 to 24 hours* As 

30 required, aeration and stirring may be applied. In the 
case of Bacillus host, -the cultivation is carried out 
usually at about 30 to 40*C for about 6 to 24 hours. As 
required, aeration and stirring may be also applied. 
In the case of the transformant in which the host is a 

35 yeast, the culture mediimi used may include, for example, 
a Burkholder minimum medium [Bostian, K.L. et al., Proc. 
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thereto . In case where the polypeptide thus obtained 
is in a salt form vice versa , the protein salt can be 
converted into a free form or into any other salt 
thereof by known methods or method analogous thereto. 

The polypeptide produced by the transformant can be 
arbitrarily modified or a polypeptide can be partly 
removed therefrom, by the action of a suitable protein - 
modifying enzyme before or after the purification. The 
protein-modifying enzyme may include trypsin, 
chymotrypsin, arginyl endopeptidase , protein kinase, 
glycosidase, etc. The activity of the polypeptide thus 
formed can be measured by experimenting the coupling 
(or binding) with receptor or by enzyme immunoassays 
(enzyme linked immunoassays ) using specific antibodies. 

The ligand polypeptide of the present invention 
has prolactin secretion modulating activity, i.e. 
prolactin secretion promoting and/or inhibiting 
activities. Thus, as will be understood from the 
Examples presented hereinafter, the ligand polypeptide 
of the present invention has prolactin secretion 
promoting activity Md, therefore, finds application as 
a drug for preventing and/ or treating various diseases 
associated with prolactin hyposecretion . On the other 
hand, the ligand polypeptide of the invention has a 
high affinity for the receptor proteins and, therefore, 
when used in an increased dose, causes desensitization 
for prolactin secretion , thus exhibiting prolactin 
secretion inhibiting activity. In this sense, it can 
be used as a drug for preventing and/or treating 
various diseases associated with prolactin 
hypersecretion . 

Therefore, the ligand polypeptide of the 
invention can be used with advantage as a prolactin 
secretion* stimulating agent for the prevention and 
treatment of certain diseases associated with prolactin 
secretion, such as hypoovarianism, gonecyst cacogenesis. 
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suspended In a suitable buffer solution, disrupted by 
ultrasonic waves, lysczyme and/or freezing and thawing, 
etc. and, then, a crude extract of the polypeptide or 
partial peptide is obtained by centrif ugation or 
5 filtration • Other conventional extracting or isolating 
methods can be applied • The buffer solution may 
contain a protein- denaturing agent such as urea or 
guanidine hydrochloride or a surfactant such as Triton 
X-100 (registered trademark, hereinafter often referred 

10 to as "TM" ) . 

in the case where the polypeptide is secreted into 
culture medium, supernatant liquid is separated from 
the microorganisms or cells after the cultivation is 
finished and the resulting supernatant liquid is 
15 collected by widely known methods . The culture 
supernatant liquid and extract containing the 
polypeptide or partial peptide can be purified by a 
suitable combination of widely known methods for 
separation, isolation and purification. The widely 
20 known methods of separation, isolation and purification 
may include methods which utilizes solubility, such as 
salting out or sedimentation with solvents methods 
which utilizes primarily a difference in the molecular 
size or weight, such as dialysis, ultrafiltration, gel 
25 filtration and SDS-polyacrylamide gel electrophoresis, 
methods utilizing a difference in the electric charge, 
such as ion-exchange chromatography, methods utilizing 
specific affinity such as affinity chromatography, 
methods utilizing a difference in the hydrophobic 
30 property, such as reverse-phase high-performance liquid 
chromatography, and methods utilizing a difference in 
the isoelectric point such as isoelectric 
electrophoresis, or chromatof ocusing , etc. 

In cases where the polypeptide thus obtained is in 
35 a free form, the free protein can be converted into a 
salt thereof by known methods or method analogous 
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capsules, elixirs , microcapsules etc*, or non-orally in 
the form of injectable preparations such as aseptic 
solutions and suspensions in water or other 
pharmaceutically acceptable liquids. These preparations 

5 can be produced by mixing the polypeptide with 
physiologically acceptable carriers , flavoring agents , 
excipients, vehicles, antiseptics, stabilizers, binders 
etc. in unit dosage forms required for generally 
accepted manners of pharmaceutical making. Active 

10 ingredient contents in these preparations are set so 
that an appropriate dose within the specified range is 
obtained. 

Additives which can be mixed in tablets , capsules 
etc. include binders such as gelatin, corn starch, 

15 tragacanth and gum arable, excipients such as 
crystalline cellulose, swelling agents such as. corn 
steurch, gelatin and alginic acid, lubricants such as 
magnesium stearate, sweetening agents such as sucrose, 
lactose cind saccharin, and flavoring agents such as 

20 peppermint, akamono oil and cherry. When the unit 
dosage form is the capsule, the above-mentioned 
materials may further incorporate liquid carriers such 
as oils and fats. Sterile compositions for injection 
can be formulated by ordinary methods of pharmaceutical 

25 making such as by dissolving or suspending active 
ingredients, naturally occuring vegetable oils such as 
sesame oil and coconut oil, etc. in vehicles such as 
water for injection. 

Aqueous liquids for injection include physiological 

30 saline and isotonic solutions ;ontffining glucose and 
other auxiliary agents, e.g. 3-so vitol, D-mannitol 
and sodium chloride, and may oe us;*d in combination 
with appropriate dissolution aids such as alcohols, 
e.g., ethanol , polyalcohols , e.g., propylene glycol and 

35 polyethylene glycol, nonionic surfactants, e.g., 
polysorbate 80 (TM) and HCO-50 etc. Oily liquids 
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menopausal symdrome , euthyroid hypometabolism . In 
addition, the ligand polypeptide of the invention can 
be used with advantage as a aphrodisiac. 

On the other hand, the ligand polypeptide of the 
invention can he used with advantage as a prolactin 
secretion inhibitory agent in the prevention and 
treatment of certain diseases associated with prolactin 
secretion, such as pituitary adenomatosis, brain tiimor, 
emmeniopathy , autoimmune disease , prolactinoma , 
infertility , impotence . amenorrhea , galactorrhea , 
acromegaly, Chiari-Frommel symdrome, Argonz-del Castilo 
symdrome, Forbes -Albright symdrome, lymphoma, Sheehan 
syndrome or dyszoospermia. 

In addition, the ligand poltpeptide of the present 
invention is used as a contraceptives based on its 
prolactin secretion inhibitory activity- 

In addition, the ligand polypeptide of the 
invention can be used as a test reagent for study of 
the prolactin secretory function or a veterinary drug 
for use as a lactogogue in mammalian farm animals such 
as bovine, goat, and swine, and is even expected to 
find application in the elaboration of useful 
substances in such farm mammals and harvesting of the 
substances secreted into their milk. 

In addition, the ligand polypeptide of the present 
invention has a function of modulating placental 
function, and can be used as an agent for treating or 
preventing chriocarcinomia, hydatid mole, irruption 
mole, abortion, unthrifty fetus, abnormal 
saccharometabolism , abnormal lipidmetabolism or 
oxytocia . 

When the ligand polypeptide of the present 
invention is used as a pharmaceutical composition as 
described above, it can be used by conventional methods. 
For example, it can be used orally in the form of 
tablets which may be sugar coated as necessary , 
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marrow, adrenal gland, skin, muscle, lung, alimentary 
canal, blood vessel, heart, etc. of human euid other 
warm-blooded animals, e.g. guinea pig, rat, . mouse, 
swine, sheep, bovine, monkey, etc,; and comprising an 

5 amino acid sequence of SEQ ID N0:19, 20, 21, 22 or 23, 
or a substantial equivalent thereto. Thus, the G 
protein -coupled receptor protein includes, in addition 
to proteins comprising the SEQ ID NO: 19, 20, 21. 22 or 
23, • those proteins comprising amino acid sequences, of 

10 about 90-99.9% homology to the amino . acid sequence of 
SEQ ID NO: 19, 20, 21, 22 or 23 and having qualitatively 
substantially equivalent activity , to proteins 
comprising the amino acid sequence of SEQ ID NO: 19, 20, 
21, 22, or 23. The activities which these = proteins 

15 possess may include ligand binding activity and signal 
transduction activity. The term "substantially 

equivalent" means that the nature of the ligand binding 
activity and the like is equivalent. Therefore, it is 
allowable that even differences among grades such as 

20 the strength of ligand binding activity find the 
molecular weight of receptor protein are present. 

To be further specific, the G protein-coupled 
receptor proteins include human pituitary- derived G 
protein -coupled receptor proteins which comprises the 

25 amino acid sequence of SEQ ID NO: 19 or/and SEQ ID NO: 20, 
mouse pancreas -derived G protein-coupled receptor 
proteins which comprises the amino acid sequence of SEQ 
ID NO: 22, and mouse pancreas -derived G protein -coupled 
receptor proteins which comprises the amino acid 

30 sequence of SEQ ID NO: 23. As the human pituitary- 
derived G protein-coupled receptor proteins wh: :h 
compris the amino acid seque:i;:e of SEQ ID NO: ^9 
and/ or SEQ ID NO: 20 include the human pituitary- derived 
G protein-coupled receptor protein which comprises the 

35 amino acid sequence of SEQ ID NO: 21. The G protein- 
coupled receptor proteins further include proteins 
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include sesame oil and soybean oil, and may be used in 
combination with dissolution aids such as benzyl 
benzoate and benzyl alcohol , Furthermore the above- 
mentioned materials may also be formulated with buffers, 
e.g.. phosphate buffer and sodium acetate buffer; 
soothing agents, e.g.. benzalkonium chloride, procaine 
hydrochloride; stabilizers, e.g.. human serum albumin, 
polyethylene glycol; preservatives. e.g.. benzyl 
alcohol, phenols antioxidants etc. Normally. an 
appropriate ampule is filled in with the thus prepared 



preparation is safe and of low toxicity, it can be 
administered to humans or warm-blooded mammals, e.g., 
mouse, rats, guinea pig. rabbits, chicken, sheep, pigs, 
bovines, cats, dogs, monkeys, baboons, chimpanzees, for 
Instance. 

The dose of said polypeptide is normally about 0.1- 
100 mg. preferably 1.0-50 mg, and more preferably 1.0- 
20 mg per day for a patient of euthyroid hypometabolism 
(weighing 60 kg) in oral administration, depending on 
symptoms etc. In non-oral administration, it is 
advantageous to administer the polypeptide in the form 
of injectable preparation at a daily dose of about 
0.01-30 mg, preferably about 0.1-20 mg, and more 
preferably about 0.1-10 mg per administration by an 
intravenous injection for a patient of euthyroid 
hypometabolism (weighing 60 kg), depending on subject 
of administration, target organ, symptoms, method of 
administration etc. For other animal species, 
corresponding does as converted per 60 kg weight can be 
administered. 

The G protein -coupled receptor protein for the 
above ligand polypeptide of the present invention may 
be any of 6 protein -coupled receptor proteins derived 
from various tissues, e.g. hypophysis, pancreas, brain, 
kidney, liver, gonad, thyroid gland, gall bladder, bone 



injectable liquid. 



Because 



the 



thus - obtained 
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Of SEQ ID NO: 19, 20. 22; or 23 or a substantial 
equivalent thereto, or a salt thereof.' 

Furthermore,, the G protein-coupled receptor protein 
includes the' protein in^ which the N- terminal Met has 
5 been protected with : a protective group, e.g. acyl 
such as formyl or acetyl, the protein in which the N- 
terminal side of Gin has been cleaved in vivo ■ to form 
pyroglutamic acid, the protein in which the side chain 
of any , relevant- : constituent ^ amino acid has" been 
10 protected with a suitable protective group , e.g. Ci., 
acyl such as formyl or acetyl, and the complex protein 
such as glycoproteins available upon attachment of 
sugar chains. , . . 

The salt Of; G protein- coupled receptor protein 

15 includes the same kinds of salts as mentioned for the 
llgand polypeptide. 

, :The.G. protein -coupled receptor protein or a salt 
thereof or. a, partial peptide thereof can be produced 
from, the tissues or cells of human or other warm- 

20 blooded animals by the per se known purification 
technology or, , as described above, by cul taring a 
transformant carrying a DNA coding for the G protein- 
coupled receptor protein. It can also be produced in 
accordance with the procedures for peptide synthesis 

25 which are described above. The procedures for peptide 
synthesis is described in WO96/05302 in detail. 

A partial peptide of G protein-coupled receptor 
protein may include, for example, a fragment containing 
an extracellular portion of the G protein- coupled 

30 receptor protein. i.e. the site which is exposed 
outside the cell membranes. Examples of the partial 
peptide are fragments containing a region which is an 
extracellular area {hydrophilic region) as analyzed in 
a hydrophobic plotting analysis of the G protein- 

35 coupled receptor protein, such as shown in Fig. 3, Pig. 
4, Fig. 8. Fig. 11, or Fig. 14. Furthermore, a 
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Wherein 1 to 30 amino acid residues, preferably 1 to 10 
amino acid residues are deleted from the amino acid 
sequence of SEQ ID NO: 19, 20. 21, 22 or 23. proteins 
wherein 1 to 30 amino acid residues, preferably 1 to 10 
5 amino acid residues are added to the amino acid 
sequence of SEQ ID NO: 19. 20. 21. 22. or 23. the 
proteins wherein 1 to 30 amino acid residues, 
preferably 1 to 10 amino acid residues in the amino 
acid sequence of SEQ ID N0:19, 20. 21, 22. or 23 are 
10 substituted with one or more other amino acid residues. 

Here, the protein which comprises an amino acid 
sequence of SEQ ID NO: 21 or a substantial equivalent 
thereto contains the full-length of the amino acid 
sequence for human pituitary- derived G protein -coupled 
15 receptor protein. The protein which comprises an amino 
acid sequence of SEQ ID NO: 19 or/and SEQ ID NO: 20 or a 
substantial equivalent thereto may be a partial peptide 
of the protein which comprises an amino acid sequence 
of SEQ ID NO: 21 or a substantial equivalent thereto. 
20 The protein which comprises an amino acid sequence of 
SEQ ID NO: 22 or SEQ ID NO: 23 or a substantial 
equivalent thereto is a G protein- coupled receptor 
protein which is derived from mouse pancreas but since 
its amino acid sequence is quite similar to the amino 
25 acid sequence of SEQ ID NO: 19 or/and SEQ ID NO: 20 (cf. 
Example 8. Fig. 13 in particular), the protein which 
comprises an amino acid sequence of SEQ ID NO: 22 or 23 
or a substantial equivalent thereto is also subsumed in 
the category of said partial peptide of the protein 
30 which comprises an amino acid sequence of SEQ ID NO: 21 
or a substantial equivalent thereto. 

Thus, the above-mentioned protein comprising an 
amino acid sequence of SEQ ID NO: 21 or a substantial 
equivalent thereto or a partial peptide of the protein 
35 or a salt thereof, which will be described below, 
includes the protein comprising an amino acid sequence 
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derived G protein- coupled receptor protein which 
comprises the amino acid sequence of SEQ ID NO: 23 
include a DNA comprising the nucleotide sequence of SEQ 
ID NO: 28. 

A method for cloning the DNA , completely coding for 
the G protein-coupled receptor protein, vector, 
promoter, host cell, a method for transformation, a 
method . for culturing the transf ormant or a . method for 
separation and purification of the G protein -coupled 
receptor protein may include the same one as mentioned 
for the ligand polypeptide. 

To be specific, the plasmid phGR3 obtained in 
Example 5. described hereinafter, is digested with the 
restriction enzyme Sail and the translation frame for 
the full-length cDNA encoding hGR3 is isolated. This 
frame is subjected to ligation to. for example, the 
expression vector pAKKO-lll for animal cell use which 
has been treated with BAP (bacterial alkaline 
phosphatase) after Sail digestion for inhibition of 
20 autocyclizatlon. After completion of the ligation 
reaction, a portion of the reaction mixture is used for 
transf ection of, for example, Escherichia coli DH5. 
Among the transf ormants obtained, a transf ormant in 
which the cDNA coding for hGR3 has been inserted in the 
25 forward direction with respect to a promoter, such as 
SR a . which has been Inserted into the expression 
vector beforehand is selected by mapping after cleavage 
with restriction enzymes or by nucleotide sequencing 
and the plasmid DNA is prepared on a production scale. 
30 The thus- constructed DNA of the expression vector 

is introduced into CHO dhfr' cells usa j a kit for 
introducing a gene into animal cells by the calcium 
phosphate method, the liposome method or the like to 
provide a high G protein-coupled receptor protein 
35 (hGR3) expression CHO cell line. 

The resulting CHO cells are cultured in. a nucleic 
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fragment which partly contains a hydrophobic region may 
also be used. While peptides which separately contains 
each domain may be used too, peptides which contains 
multiple domains at the isame time will be used as well. 
5 The salt of a partial peptide of G protein- coupled 

receptor protein may be the same one as mentioned for 
the salt of ligand polypeptide. 

The DNA coding for the G protein -coupled receptor 
protein may be any DNA comprising a nucleotide sequence 
0 encoding the G protein -coupled receptor protein which 
comprises an amino acid sequence of SEQ ID NO: 19, 20, 
21, 22, or 23 or a substantial equivalent thereto. It 
may also be any one of genomic DNA, genomic DNA library, 
tissue- or cell-derived cDNA, tissue- or cell- derived 
L5 cDNA library, and synthetic DNA. The vector for such a 
library may include bacteriophage, plasmid, cosmid, and 
phargimide. Furthermore, using an RNA fraction 
prepared from a tissue or cells , a direct amplification 
can be carried out by the RT-PCR method. 

To be specific, the DNA encoding the human 
pituitary-derived G protein -coupled receptor protein 
which comprises the amino acid sequence of SEQ ID NO: 19 
include a DNA which comprises the nucleotide sequence 
of SEQ ID NOs24. The DNA encoding the human pituitary- 
25 derived G protein -coupled receptor protein which 
comprises the amino acid sequence of SEQ ID NO: 20 
include a DNA which comprises the nucleotide sequence 
of SEQ ID NO: 25. The DNA encoding the human pituitary- 
derived G protein -coup led receptor protein which 
30 comprises the amino acid sequence of SEQ ID NO: 21 
include a DNA which comprises the nucleotide sequence 
of SEQ ID NO: 26. The DNA encoding the mouse pancreas- 
derived G protein -coupled receptor protein which 
comprises the amino acid sequence of SEQ ID NO: 22 
35 include a DNA which comprises the nucleotide sequence 
of SEQ ID NO: 27. The DNA encoding the mouse pancreas- 
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peptides), leukotrienes , pancreas tatlns, prostaglandins, 
thromboxanes, adenosine, adrenaline, a - and 0 - 
chemokines such . as IL-8, GRO a , GRO j3 , GRO T , NAP-2, 
ENA-78, PF4, IPIO, GCP-2, MCP-1, HC14, MCP-3, l-^Os] 
MIPl a . MIP-1 B , RANTES, etc.; endothelins, 
enterogastrins , histamine, neurotensins, TRH, 
pancreatic polypeptides, galanin, modified derivatives 
thereof, analogues thereof , family members thereof and 
the like but also tissue extracts, cell culture 
supernatants, etc. of human or warm-blooded aminals 
such as mice, rats, swines, cattle, sheep and monkeys, 
etc. , For example, said tissue extract, said cell 
culture supernatant, etc. is added to the G protein- 
coupled receptor protein for measurement of the cell 
stimulating activity, etc. and fractionated by relying 
on the measurements whereupon a single ligand can be 
finally determined and obtained. 

In one specific embodiment of the present invention, 
said method for determining the ligand includes a 
method for determining whether a sample (including a 
compound or a salt thereof) is capable of stimulating a 
target cell which comprises binding said compound with 
the G protein -coupled receptor protein either in the 
presence of the G protein-coupled receptor protein, the 
partial peptide thereof or a salt thereof, or in a 
receptor binding assay system in which the expression 
system for the recombinant receptor protein is 
constructed and used; and measuring the receptor- 
mediated cell stimulating activity, etc. Examples of 
said cell stimulating activities that can be measured 
include promoting or inh^ .ting bif logical responses, 
e.g. liberation of arac„^donic ac .d, liberation of 
acetylcholine, liberation of endocellular Ca^*, 
production of endocellular cAMP, production of 
endocellular cGMP, production of inositol phosphate, 
changes in the cell membrane potential, phosphorylation 
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acia-£re. screening neilm. m » =0. Incubator at 37 X; 
us"g 5% CO, for 1-4 days so as to give the G proteln- 
oouplea receptor protein (hGB3). . 

The G proteln-couplea receptor protein Is purified 
f.o„ the above CHO cells using an , affinity col«n 
prepared by conjugating an antibody to the G proteln- 
::Sred receptor protein or a partial Peptide thereof 
to a support .or an affinity colunm prepared- by 
conjugating a- llgand for the G proteln-coupled receptor 

' ""Te activity of the c proteln-coupled receptor 
protein thus fom,ed can be measurea by experimenting 
the binding «lth a llgand or by enzyme ln™uno.ssays 
using specific antibodies. ^ * a-wo 

, lerelnaf ter,. a »ethod for deters, a llg«>d to ,ne 

G proteln-coupled receptor protein Is described In 

""'iie o proteln-coupled receptor protein, the partial 
peptide thereof or a salt thereof is useful as a 
» ^gent for Investigating or determining a l«and to 
said G proteln-coupled receptor protein. 

According to the present Invention . methods for 
aete'lnlng I Ugand to the G proteln-coupled receptor 
protein which comprises contacting the G proteto 
„ 'Zled receptor protein or the partial peptide thereof 
wlt^ the compound to be tested, and measuring the 
Ilndlng «nou„t, the cell stimulating activity, etc. of 
tie test compound to the G proteln-coupled receptor 
protein or the partial peptide thereof are 

The compound to be tested may Include not only 
Known llgands such as angiotensins. bombesins, 
lavlnoids. cholecystoclnms. glutanane serotonin 
melatonins. neuropeptides ^. <>Pi°i*=' ^Z"^"'. 
vasopressins, oxytocins. VIP ^^"^^'/^..^s 
,5 related peptides), somatostatins, dopamine. 

Lyllns, bradykinlns. CGKP (calcitonin gene related 
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Stl«ul«la9 activity, e.g. pr««,tlns or inhlbtti., 
activity on biological responses such as liberation of 
ara^ldonlc acid. Uberatlon of acetylcholine, 
liberation of endoc.Uuiar Ca'-, production of 
3 endocullular c«0.. production of endocell„l„ c<J 
P^duction Of inositol phosphate, changes in . the ceU 
^ra^e potential, phosphoxyletion of ■ endocell„l„ 

IZ l r "°" °' ^ Via 

P^°tein-coupled receptor protein,- and 
5) e .nethod of screening for . lig„a to the 6 
protein-coupled receptor protein. which comprises 
contecting e test compound „ith the o protein-coupl:: 

c^HT r''"" °" by 

„ rl" ts carrying the G protein -coupled 

15 receptor protein-encodina dna . 

^ ^NA, and measuring at least 

p°rL? 'Ctivity, e.g.. e„ .ctivity fo" 

lI"r«Ln" T"""°' ^"^""^"^^^l -'P-es such as 
ac^tv^K ?, "aohidonic acid. liberation of 

acetylcholine, liberation of endocellular ca- 

enole^^rr " c*MP, production Of 

endocellular cGMP, production of inositol phosphate 
Changes i„ .ne cell ™^rane potential. phospLryLtL; 
Of 7-""^- protein, activation of c-fos, ^Iwering 
in PH etc. Via the G protein-coupled receptor protein. 

methoTf "° illustrations of t;e 

n«thcd for screening and identifying Uganda. 

fox IT'' ■'"""»-«'"Pi" receptor protein used 

for the .»thod for determining the llgand ™y include 
any arterial so far as it contains a G protei^-ccupu: 
receptor protein, a pa.-lal peptide thereof ,r a salt 
ther. ., althonc it preferable t ex, ,s lT2 
Zlrcer.^' . prot ..-coupled rece.-.or 'protemr!: 
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30 



recent" "-""^^ture of the G protein -coupled 

receptor protein, the above-mentioned method can be 
used and carried out hy expressing said protein 
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of endocellular protein, activation of c-fos, decrease 
m pH, etc. and preferably liberation of arachldonic 
acid. Examples of said compovind or a salt thereof 
capable of stimulating the cell via binding with the G 
5 protein- coupled receptor protein include peptides, 
proteins, nonpeptidic compounds, synthetic compounds, 
fermented products, etc. 

In more specific embodiments of the present 
invention, said methods for screening and identifying a 

10 ligand includes: 

1) a method of screening for a ligand to a G protein- 
coupled receptor protein, which comprises contacting a 
labeled test compound with a G protein -coupled receptor 
protein or a salt thereof or its partial peptide or a 

15 salt thereof, and measuring the amount of the labeled 
test compound binding with said protein or salt thereof 
or with said partial peptide or salt thereof; 

2) a method of screening for a ligand to a G protein- 
coupled receptor protein, which comprises contacting a 

20 labeled test compound with cells containing the G 
protein -coupled receptor protein or the membrane 
fraction of said cell, and measuring the amount of the 
labeled test compound binding with said cells or said 
membrane fraction; 

25 3) a method of screening for a ligand to a G protein- 
coupled receptor protein, which comprises contacting a 
labeled test compound with the G protein-coupled 
receptor protein expressed on cell membranes by 
culturing transf ormants carrying the G protein-coupled 

30 receptor protein-encoding DNA and measuring the amount 
of the labeled test compound binding with said G 
protein-coupled receptor protein; 

4) a method of screening for a ligan to a G protein- 
coupled receptor protein, which comprises contacting a 
35 test compound with cells containing the G protein - 
coupled receptor protein, and measuring the cell 
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agents including glu tar aldehyde, formalin, etc. The 
Immobilization may be carried out by methods per se 
known to those of skill in the art or methods similar 
thereto. 

The G protein -coupled receptor protein -containing 
cells are host cells which: express- the G protein- 
coupled receptor protein. Examples of said host cells 
are microorganisms such as Escherichia coli. Bacillus 
subtilis, yeasts, insect cells, animal cells, etc., 

The cell membrane fraction is a cell membrane-rich 
fraction which is prepared by methods per se known to 
those of skill in the art or methods similar thereto 
after disruption of cells. Examples of cell disruption 
may include a method for squeezing cells using a 
Potter-Elvehjem homogenizer, a disruption by a Waring 
blender or a Polytron manuf actxired by Kinematica, a 
disruption by ultrasonic waves , a disruption via 
blowing out cells from small nozzles together with 
applying a pressure using a French press or the like, 
etc. In the fractionation of the cell membrane, a 
fractionation method by means of centrifugal force such 
as a fractional centrifugal separation and a density 
gradient centrifugal separation is mainly used. For 
example, disrupted cellular liquid is centrifuged at a 
low speed (500 rpm to 3,000 rom) for a short period 
(usually, from about one to ten minutes), the 
supernatant liquid is further centrifuged at a high 
speed (15,000 rpm to 30,000 rpm) usually for 30 minutes 
to two hours and the resulting precipitate is used as a 
membrane fraction. Said membrane fraction contains a 
lot of the expressed G protein -coupled receptor protein 
and a lot of membrane components such as phospholipids 
and membrane proteins derived from the cells. 

The amount of the G protein- coupled receptor 
protein in the membrane fraction cell containing said G 
protein -coupled receptor protein is preferably 10^ to 
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encoding DNA In mammalian cells or in insect cells. 
With respect to the DNA fragment coding for a 
particular region such as an extracellular epitope, the 
extracellular domains, etc., complementary DNA may be 
used although the method of expression is not limited 
thereto. For example, gene fragments or synthetic DNA 
may be used as well . . 

In order to introduce the G protein-coupled 
receptor protein -encoding DNA fragment into host animal 
cells and to express it efficiently, it is preferred 
that said DNA fragment is incorporated into the 
downstream side of polyhedron promoters derived from 
nuclear polyhedrosis virus belonging to baculovirus. 
promoters derived from SV40. promoters derived fioL 
15 retrovirus, raetallothionein promoters, human heat shock 
promoters, cytomegalovirus promoters. SR a promoters, 
etc. Examinations of the quantity and the quality of 
the expressed receptor can be carried out by methods 
per se known to those of skill in the art or methods 
similar thereto based upon the present disclosure . For 
example, they may be conducted by methods described in 
publications such as Nambl. P. et als The Journal of 
Biochemical Society, vol.267, pages 19555-19559 (1992). 

Accordingly, with respect to the determination of 
the ligand. the material containing a G protein -coupled 
receptor protein or partial peptide thereof may include 
products containing G protein -coupled receptor proteins 
which are purified by methods per se known to those of 
skill in the art or methods similar thereto, peptide 
fragments of said G protein- coupled receptor protein, 
cells containing said G protein -coupled receptor 
protein, membrane fractions of the cell containing said 
protein, etc. 

When the G protein -coupled receptor protein - 
containing cell is used in the determining method of 
the ligand. said cell may be Immobilized with binding 
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and various proteins such as bovine serum .albumin(BSA) , 
gelatin,, milk derivatives., etc. may be added to the 
buffer with an object of descreasing , the non-specific 
binding. Further, a protease inhibitor such as PMSF. 
5 leupeptin. E-64 (manufactured by Peptide, Laboratory), 
pepstatin, etc. may. be added- with an object of 
inhibiting the decomposition of the receptor and the 
ligand by protease. A test compound labeled with a 
predetermined (or certain). amount (5.000 cpm to 500.000 
10 cpm) of I'Hl. ["CI. l"Sl. etc. coexists in 0.01 

ml to 10 ml of said receptor solution. In order to 
know the non-specific binding amount (NSB), a reaction 
tube to which a great excessive amount of the unlabeled 
test compound is added is prepared as well. The 
15 reaction is carried out at 0-50*0, preferably at 4-37*0 
for 20 minutes to .24 hours, preferably 30 minutes to 
three hours. After the reaction, it is filtered 
through a glass fiber filter or the like, washed with a 
suitable amount of the same buffer and the 
20 radioactivity remaining in the glass fiber filter is 
measured by means of a liquid scintillation counter or 
a gamma-counter. The test compound in which the count 
(B - NSB) obtained, by subtracting the non-specific 
binding amount (NSB) from the total binding amount (B) 
25 is more than 0 cpm is identified as a ligand to the G 
protein-coupled receptor protein. 

In conducting the above-mentioned methods 4) to 5) 
wherein ligands capable of binding with the G protein- 
coupled receptor protein are determined, the cell 
30 stimulating activity. e.g. the liberation of 
arachidonlc acid, the liberation of acetylcholine, 
endocellular Ca^** liberation, endocellular cAMP 
production. the production of inositol phosphate, 
changes in the cell membrane potential. the 
35 phosphorylation of endocellular protein, the activation 
of c-fos. lowering of pH. the activation of G protein. 
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10* molecules per cell or. more preferably. 10* to 10' 
molecules per cell. Incidentally, the greater the 
expressed amount, the higher the ligand binding 
activity (specific activity) per membrane fraction 
5 whereby the construction of a- highly sensitive 
screening system becomes possible and. moreover, it 
permits measurement of a large amount of samples within 
the same lot. 

. In conducting the above-mentioned methods 1) to 3) 
10 wherein ligands capable of binding with the G protein- 
coupled receptor protein are determined, a suitable G 
protein- coupled receptor fraction and a labeled test 
compound are necessary. The G protein-coupled receptor 
fraction is preferably a naturally occurring (natural 
15 type) G protein-coupled receptor, a recombinant G 
protein-coupled receptor having the activity equivalent 
to that of the natural type. Here, the term "activity 
equivalent to" means the equivalent ligand binding 
activity, etc. as discussed above. 
20 suitable examples of the labeled test compound 

include above-mentioned compound to be tested which are 
labeled with l^Hl. ["'D, l"Cl. ["S] . etc. 

Specifically, the determination of ligands capable 
of binding with G protein- coupled receptor proteins is 
25 carried out as follows: 

First . cells or cell membrane fractions containing 
the G protein-coupled receptor protein are suspended in 
a buffer suitable for the assay to prepare the receptor 
sample for conducting the method of determining the 
30 ligand binding with the G protein-coupled receptor 
protein. The buffer may include any buffer such as 
Tris-HCl buffer or phosphate buffer with pH 4-10. 
preferably. pH 6-8. etc.. as long as it does not 
inhibit the binding of the ligand with the receptor. 
35 in addition, surf ace- active agents such as CHAPS. Tween 
80" (Kao-Atlas. Japan), digitonin, deoxycholate . etc. 
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albumin (manufactured by Sigma) is added to Hanks' 
Balanced Salt Solution (manufactured by Gibco) . 

This product may be; sterilized by filtration 
through a membrane filter with a 0.45 /zm pore size, and 
stored at 4*C or may be formulated upon use. 

2) G protein-coupled receptor Protein Sample. 
CHO cells in which G protein -coupled , receptor 

proteins are expressed are subcultured at the rate of 5 
X 10» cells/well in a 12-well plate and cultured at 
37*C in a humidified. 5% C0,/95% air atmosphere for two 
days to prepare the sample. 

3) Labeled Test Compound. 

The compound which is labeled with commercially 
available ['H], [^»IJ, ("c]. [-si. etc. or labeled with 
15 a suitable method. 

The product in a state of an aqueous solution is 
stored at 4^: or at -20^ and. upon use, diluted to IdM 
with a buffer for the measurement. In the case of a 
test compound which is barely soluble in water, it may 
20 be dissolved in an organic solvent such as 
dimethylfoiroamide, DMSO. methanol and the like. 

4) Unlabeled Test Compound. 

The same compound as the labeled one is prepared in 
a concentration of 100 to 1,000-fold concentrated state. 
25 2 . Method of Measurement 

1) G protein-coupled receptor protein -expressing CHO 
cells cultured in a 12-well tissue culture plate are 
washed twice with 1 ml of buffer for the measurement 
and then 490 /il of buffer for the measurement is added 

30 to each well. 

2) Fivewl of the labeled test compound is added and 
the mixture is made to react at room temperature for 
one hour. For measuring the nonspecific binding amount, 
5tfl of the unlabeled test compound is added. 

35 3) The reaction solution is removed from each well, 
which is washed with 1 ml of a buffer for the 
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methods or by the us protein -coupled 

measuring Icits. To be more specif xc. G P ^^^^^^^ 
receptor protein -containing cells are 

«.e "«lcle« ti« after .adi.^ > test 

condition. ,,,,, axe extracted 

r-rr' r;u:»t .... .. ^^^^^^zJ^ 

When it IS difficuxT: i-o 

^ ^ ai-achidonic acid, etc. wniou 
substance, e.g. aracnxaon ^^.tivity due to the 

. ^ ^ fr.r- the cell stimulating activity 
an index for tne cexx assay may 

— -n/i'rr.r rirt"; a^.nsjsa.d 

be carried out by adding an ^ activity such 

with respect to an acxivj.».j( 
a,cen«K.sing enxyr». """J ^ production. It may 

" - °r\rrtorv^-o„ .,a«.t t.e 

r..ZlTo. Z Tens «.ose .n„da.»„ta. prodoction 

""r^ « ot deter..n.n, t.e 

Th. 5 protein-coupled receptor 

l„and binding with / receptor protein 

protein Includes a G protein P ^ 

or a -Verptrprotaira n^^rane fraction 

rr r - taJln, t.e <= protem-coupled 

"''t^prt-tr.lt .or deter^nm. t.e ll,and are 
as follows: 

^ Heaaent for Determing the Ligand. 
; Buffer for Measurement and Buffer for Washing. 

buffering product wherein 0.05% of bovine serum 
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[SEQ ID N0:91 Is an 

-mo ac« sequence of SEO , " °* 

se^ence corresponds to 34th 5«t T 

amino .cla se^ence ot SEQ ""^ °' 

r t'^ettiieVtrrr.— - - — ^ 

(SEQ ID N0,3) derived ligand polypeptide 

(SEQ ID NO: 4) e^^ived llgand polypeptide 

r t^e Vtr,^- 7 

(SEQ ID NOs5). «rivea llgand polypeptide 

[SEQ ID NO' 14 1 *e - 

- t.e -lie Vt^tt^r^rL-^r t -^^^^ 

(SEQ ID NO: 6) Ugand polypeptide 

^oTti^-^^iVtrrr. ~ 

(SEQ ID NO: 7) ^ry derived Ugand polypeptide 

rt^etti^rtr/er—rT-' 

(SEQ ID NO: 8). J-l9and polx ::,eptide 

rt" tv^'i^L-r"""- - — 

(SEO 10 MO," ^ P»iVPeptMe 

- ,3 . „„oae„t..e se^ence o. eoaxn. 
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measurement three times. The labeled test compoiind 
which is binding with the cells is dissolved in 0-2N 
NaOH-1% SDS and mixed with 4 ml of a liquid 
scintillator A manufactured by WAKO Pure Chemical, 
5 Japan. 

4) Radioactivity is measured using a liquid 

scintillation counter such as one manufactured by 
Beckmann. ^ 

Each SEQ ID NO set forth in the SEQUENCE LISTING of 
10 the specification refers to the following sequencer 

[ SEQ ID NO: 1 ] is an entire amino acid sequence of the 
bovine pituitary- derived ligand polypeptide encoded by 
the cDNA. included in pBOV3 . 

[SEQ ID NOi2] is an entire nucleotide sequence of the 
15 bovine pituitary- derived ligand polypeptide cDNA; 

[SEQ ID NO: 3} is an amino acid sequence of the bovine 
pituitary -derived ligand polypeptide which was obtained 
by purification and analysis of N- terminal sequence for 
P-3 fraction. The amino acid sequence corresponds to 
20 23rd to 51st positions of the amino acid sequence of 
SEQ ID NO;l. [SEQ ID NO: 4] is an amino acid sequence 
of the bovine pituitary- derived ligand polypeptide 
which was obtained by purification and analysis of N- 
terminal sequence for P-2 fraction. The amino acid 
25 seq[uence corresponds to 34th to 52nd positions of the 
amino acid sequencce of SEQ ID NO:l, 

[SEQ ID NO: 5] is an amino acid sequence of the bovine 
pituitary- derived ligand polypeptide. The amino acid 
sequence corresponds to 23rd to 53rd positions of the 

30 amino acid sequence of SEQ. ID N0:1. 

[SEQ ID NO: 6] is an amino acid sequence of the bovine 
pituitciry- derived ligand polypeptide. The amino acid 
sequence corresponds to 23rd to 54th positions of the 
amino acid sequence of SEQ ID N0:1. 

35 [SEQ ID NO: 7] is an amino acid sequence of the bovine 
pituitary-derived ligand polypeptide. The amino acid 
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protein cDNA include in phGR3. 

[SEQ ID NO: 27] is a nucleotide sequence of the mouse 
pancreatic 0 -cell line, MIN6-derived G protein -coupled 
receptor protein cDNA, derived based upon the 
5 nucleotide sequences of the mouse pancreatic )3 -cell 
line, MIN6-derived G protein-coupled receptor protein 
cDNA fragments each included in pG3-2 and pGl-10, 
[SEQ ID NO: 28] is a nucleotide sequence of the mouse 

pancreatic )3 -cell line, MIN6-derived G protein- coupled 
10 receptor protein cDNA include in p5S38. 

[SEQ ID NO: 29] is a synthetic DNA primer for screening 
of cDNA coding for the G protein- coupled receptor 
protein. 

[SEQ ID NO: 30] is a synthetic DNA primer for screening 
15 of cDNA coding for the G protein- coupled receptor 
protein . 

[SEQ ID NO: 31] is a synthetic DNA primer for screening 
of cDNA coding for the G protein -coupled receptor 
protein. 

20 [SEQ ID NO: 32] is a synthetic DNA primer for screening 
of cDNA coding for the G protein -coupled receptor 
protein . 

[SEQ ID NO: 33] is a synthetic DNA primer for screening 
of cDNA coding for the G protein- coupled receptor 
25 protein. 

[SEQ ID NO: 34] is a synthetic DNA primer for screening 
of. cDNA coding for the G protein-coupled receptor 
protein . 

[SEQ ID NO: 35] is a synthetic DNA primer for screening 
30 of cDNA coding for the bovine pituitary- derived It -and 
polypeptide, wherein th*- -rimer is represented by P 1. 
[SEQ ID NO: 36] is a syi.Laetic DNA primer for screening 
of cDNA coding for the bovine pituitary- derived ligand 
polypeptide, wherein the primer is represented by P3-1. 
35 [SEQ ID NO: 371 is a synthetic DNA primer for screening 
of cDNA coding for the bovine pituitary-derived ligand 
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for the bovine pituitary-derived ligand polypeptide 

(SEQ ID NO: 10) . 
SEQ ID N0:19) is a partial amino acid sequence of the 
Lan Pituitary-derived G protein -coupled receptor 
protein encoded by the hun^n pituitary-derived G 
protein-coupled receptor protein cDNA fragment included 

i^Ea Id'nO..201 is a partial amino acid sequence of the 
Pituitary-derived G proteln-coupled^ receptor 
protein encoded by the human pituitary- derxved G 
protein-coupled receptor protein cDNA fragment include 

tSEQ'lD'NO:21] is an entire amino acid sequence of the 
Lan pituitary-derived G protein-coupled receptor 
protein encoded by the human 

protein-coupled receptor protein cDNA include in phGR3. 
ISEQ ID NO: 22] is a partial amino acid sequence of the 

^ i^vQ ID NO: 27), derived based upon the 
sequence (SEQ lu o n 

nucleotide sequences of the mouse pancreatic 3 -cell 
line MIN6-derived G protein- coupled receptor protean 

5 CDNA fragments each included in pG3-2 and V^l-lO 

rsEQ ID NO:23] is a partial amino acid sequence of the 
.ouse pancreatic 0 -cell line. MIN6-derived G protein- 
coupled receptor protein encoded by p5S38. 
[SEQ ID NO:24l is a nucleotide sequence of the human 

>0 pituitary-derived G protein- coupled receptor protein 
cDNA fragment include in pl9P2. 

ISEQ ID NO: 251 is a nucleotide sequence of the human 
pituitary-derived G protein- coupled receptor protein 
CDNA fragment include in pl9P2. 
35 ISEQ ID NO:261 is an entire nucleotide sequence of the 
human pituitary- derived G protein-coupled receptor 
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corresponds to 22na to 54th positions of the enOno sold 

sequence of SEQ ID NO: 45 

t^ ^ « the r« 

type llgana polypeptiae. The a^ino add sequence 
5 corresponds to 33rd to 52nd positions of, the .™ino acid 
sequence of SEQ ID NO: 45 

ITe Z " .cld sequence of the rat 

type llgand polypeptide. The a»l„o add sequence 
corresponds to 33rd to 53rd positions of the asvlnfacld 
10 sequence, of SEQ ID NO: 45 "-no acia 

[SEC ID «,,52, is an a^ano acid sequence of the rat 
type ligand polypeptide. The a.,i„o add sequence 
corresponds to 33rd to 54th positions of the a»lnracld 
sequence of SEQ ID NO. 45. 

15 (SEQ ID NO: 53] Is a nucleoi-i,^^ ^ 

sequence encoding for 
the rat type ligand polypeptide of SEQ id NO- 47 
rSEQ ID NO:54J is a nucleotide sequence encoding for 
the rat type ligand polypeptide of SEQ id NO.48 
(SEQ ID NO:55, is a nucleotide sequence encoding for 

20 the rat type ligand polypeptide of SEQ ID N0.49 

(SEQ ID K0:56, is a nucleotide sequence encoding for 
the rat type ligand polypeptide of SEQ ID NO- 50 

thTra't't""!! 'V ~^ ™^ ^or 

the rat type ligand polypeptide of SEQ id NO- 51 

" th?ra?t""" " ^ """""^ "'"-^ 

the rat type ligand polypeptide of SEO ID NO- 52 

.SEO ID N0..5,: IS an entire a.lno add sequenc of the 
human type ligand polypeptide encoded by the CD^ 
includedln pH0B7. ^ 

30 ISEO ID N0:60, Is an entire nucleotide sequence of the 
human type ligand polypeptide cDNA 

tSEO ID »o,.l,. is an aslno acid sequence of the human 
type ligand polypeptide. The amino acid sequence 
corresponds to 23rd to 53rd positions of the aminradl 
35 sequence of SEQ ID NO 59 

tSEQ ID »0,e2, 1. an amino add sequenc of the human 



(0 2001 Copyrlghl DerwenI Inloraalion Lid. 




wo 98/58962 PCT/JP98/02765 

61 

polypeptide, wherein the primer is represented by P3-2. 
[SEQ ID NO: 38] is a synthetic DNA primer for screening 
of cDNA coding for the bovine pituitary- derived ligand 
polypeptide, wherein the primer is represented by PE, 

5 [SEQ ID NO: 39] is a synthetic DNA primer for screening 
of cDNA coding for the bovine pituitary- derived ligand 
polypeptide, wherein the primer is represented by PDN* 
[SEQ ID NO: 40 J is a synthetic DNA primer for screening 
of cDNA coding for the bovine pituitary- derived ligand 

10 polypeptide, wherein the primer is represented by FB. 

[SEQ ID NO: 41] is a synthetic DNA primer for screening 
of cDNA coding for the bovine pituitary-derived ligand 
polypeptide, wherein the primer is represented by FC. 
[SEQ ID NO: 42] is a synthetic DNA primer for screening 

15 of cDNA coding for the bovine pituitary-derived ligand 
polypeptide, wherein the primer is represented by BOVF. 
[SEQ ID NO: 43] is a -synthetic DNA primer for screening 
of cDNA coding for the bovine pituitfiry-derived ligand 
polypeptide, wherein the primer is represented by BOVR, 

20 [SEQ ID NO: 44) is an entire amino acid sequence of the 
bovine genome -derived ligand polypeptide. 
[SEQ ID NO: 45] is an entire eunino acid sequence of the 
rat type ligand polypeptide encoded by the cDNA 
included in pRAV3 . 

25 [SEQ ID NO: 46] is an entire nucleotide sequence of the 
rat type ligand polypeptide cDNA. 

[SEQ ID NO: 47] is an amino acid sequence of the rat 
type ligand polypeptide. The amino acid sequence 
corresponds to 22nd to 52nd positions of the amino acid 

30 sequence of SEQ ID NO: 45. 

[SEQ ID NO: 48] is an amino acid sequence of the rat 
type ligand polypeptide. The amino acid sequence 
corresponds to 22nd to 53rd positions of the amino acid 
sequence of SEQ ID NO: 45. 

35 [SEQ ID NO: 49] is an amino acid sequence of the rat 
type ligand polypeptide. The amino acid sequence 
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ligand polypeptide, wherein Xaa of the 3rd position is 

Ala or Thr, Xaa of the 5th position is Gin or Arg and 

Xaa of the lOth position is lie or Thr» 

[SEQ ID NO: 75], is a synthetic DNA primer for screening 
5 of cDNA coding for the rat type ligand polypeptide, 

wherein the primer is represented by RA. 

[SEQ ID NO; 76] is a synthetic DNA primer for screening 

of cDNA , coding for the rat type ligand polypeptide, 

wherein the primer is represented- by RC. ^ 
10 [SEQ ID NO: 77] is a synthetic DNA primer for screening 

of cDNA coding for the rat type ligand polypeptide, 

wKerein the primer is represented by rF. 

[SEQ ID NO: 78] is a synthetic DNA primer for screening 

of cDNA coding for the rat type ligand polypeptide, 
15 wherein the primer is represented by rR. 

[SEQ ID NO: 79] is a synthetic DNA primer for screening 

of cDNA coding for the human type ligand polypeptide, 

wherein the primer is represented by Rl» 

[SEQ ID NO: 80 J is a synthetic DNA primer for screening 
20 of cDNA coding for the hiunan type ligand polypeptide, 

wherein the primer is represented by R3. 

[SEQ ID NO: 811 is a synthetic DNA primer for screening 

of cDNA coding for the human type ligand polypeptide, 

wherein the primer is represented by R4, 
25 [SEQ ID NO:821 is a synthetic DNA primer for screening 

of cDNA coding for the human type ligand polypeptide, 

wherein the primer is represented by HA. 

[SEQ ID NO: 83] is a synthetic DNA primer for screening 

of cDNA coding for the human type ligand polypeptide, 
30 wherein the primer is represented by HB. 

[SEQ ID NO: 84] is a synthetic DNA primer for screening 

of cDNA coding for the human type ligand polypeptide, 

wherein the primer is represented by HE. 

[SEQ ID NO: 85) is a synthetic DNA primer for screening 
35 of cDNA coding for the human type ligand polypeptide, 

wherein the primer is represented by HF. 
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type ligand polypeptide. The amino acid sequence 
corresponds to 23rd to 54th positions of the amino acid 
sequence of SEQ ID NO. 59. 

[SEQ ID NO: 63] is an amino acid sequence of the human 
type ligand polypeptide. The amino acid sequence 
corresponds to 23rd to 55th positions of the amino acid 
sequence of SEQ ID NO. 59. 

[SEQ : ID NO: 64] is an amino acid sequence of the , human 
type ligand polypeptide. The amino acid sequence 
corresponds to 34th to 53rd positions of the amino acid 
sequence of SEQ ID NO. 59. 

[SEQ ID NO: 65] is an amino acid sequence of the human 
type ligand polypeptide. The amino acid sequence 
corresponds to 34th to 54th positions of the amino acid 
15 sequence of SEQ ID NO. 59. 

[SEQ ID NO: 66] is an amino acid sequence of the human 
type ligand polypeptide. The amino acid sequence 
corresponds to 34th to 55th positions of the amino acid 
sequence of SEQ ID NO. 59. 
20 [SEQ ID NO: 67] is a nucleotide sequence encoding for 
the human type ligand polypeptide of SEQ ID NO: 61. 
[SEQ ID NO: 68] is a nucleotide sequence encoding for 
the h\iman type ligand polypeptide of SEQ ID NO: 62. 
[SEQ ID NO: 69] is a nucleotide sequence encoding for 
25 the human type ligand polypeptide of SEQ ID NO: 63. 

[SEQ ID NO: 70] is a nucleotide sequence encoding for 
the human type ligand polypeptide of SEQ ID NO: 64. 
[SEQ ID NO: 71] is a nucleotide sequence encoding for 
the hximan type ligand polypeptide of SEQ ID NO: 65. 
30 I SEQ ID NO: 72] is a nucleotide sequence encoding for 
the human type ligand polypeptide of SEQ ID NO: 66. 
[SEQ ID NO: 73] is a partial amino acid sequence of the 
ligand polypeptide, wherein Xaa of the 10th position is 
Ala or Tlir, Xaa of the 11th position is Gly or Ser and 
Xaa of the 21st position is H, Gly or GlyArg. 
[SEQ ID NO: 74] is a partial amino acid sequence of the 
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Example 48. 

[SEQ ID NO: 991 is a synthetic DNA prove used in Example 
48. 

5 The transformant Escherichia coll, designated INVa 

F'/pl9I*2, which is obtained in the Example 2 mentioned 
herein below, is on deposit under the terms of the 
Budapest Treaty from August 9, 1994, with the National 
Institute of Bioscience and Human -Technology (NIBH) , 
10 Agency of Industrial Science and Technology, Ministry 
of International Trade and Industry, Japan and has been 
assigned the Accession Number PERM BP-4776. It is also 
on deposit from August 22, 1994 with the Institute for 
Fermentation, Osaka, Japan (IPC) and has been assigned 
15 the Accession Number IFO 15739.^ 

The transformant Escherichia coli, designated INVQf 
F '/pG3-2, which is obtained in the Example 4 mentioned 
herein below, is on deposit under the terms of the 
Budapest Treaty from August 9, 1994, with NIBH and has 
20 been assigned the Accession Number FERM BP- 4775. It 
is also on deposit from August 22, 1994 with IFO and 
has been assigned the Accession Number IFO 15740. 

The transformant Escherichia coli, designated 
JM109/phGR3, which is obtained in the Example 5 
25 mentioned herein below, is on deposit under the terms 
of the Budapest Treaty from September 27, 1994, with 
NIBH and has been assigned the Accession Number FERM 
BP-4807, It is also on deposit from September 22, 1994 
with IFO and has been assigned the Accession Number IFO 
30 15748. 

The transformant Escheri a coli, designated 
JM109/p5S38, which is obtainta in the Example 8 
mentioned herein below, is on deposit under the terms 
of the Budapest Treaty from October 27. 1994, with NIBH 
35 and has been assigned the Accession Number FERM BP- 
4856. It is also on deposit from October 25, 1994 with 



(C) 2001 Copyright Derwent Information Ltd. 



PCT/JP98/01765 

WO 98/58962 

65 

[SEQ ID NO.eel is a synthetic DM* primer 

Of CDNA coding for the hcan type ligend polypeptide, 

rt>.reln the primer is represented by 5H. 

IsEO ID N0=e7, is s synthetic DNA primer 

of CDKA coding for the h™«n type ligend polypeptide, 

therein the primer is represented hy 3Hli. 

ID NO.ee, is a synthetic D»A primer ^"r sor^^9 
If cDH» coding for the ret type G protein-coupled 
^ceptor protein (OHR-I). -herein the primer is 
1 reoresented by rRECF- 

IsEQ ID NO:89l is a synthetic DNA primer for screenxng 
ircDNA coding for the rat type G protein -coupled 
receptor protein (UHR-D. wherein the primer xs 

represented by rRECR. . >, 

5 ISEQ ID N0.90, is a synthetic DNA ,hich is used for 
amplification of G3PDH, UHR-l and ligand, wherein the 
primer represented by rl9F. 

!sEQ ID N0=911 is a synthetic DHA which is used for 
Implitication of 33PDH, DHK-l and ligand, .herein the 

- TsriD^Ts : "t'Linal peptide of the ligand 
polypeptide, which is used for antigen, f^'f*^*"" . 
^SE^ID »0 = »1 is a c-terminal peptide of the ligand 
polypeptide, which is used for antigen. (Peptide-II) 

„ ts^ID W..94, is a peptide of the central PO"^-J- 
ligand polypeptide. which is used for antigen. 

(Peptide-III) ^«4«rt 
SEQ ID NO:95] is a synthetic DNA primer for screening 
of cDNA coding for rat type G protein -coupled receptor 

" Ts^n r^eV 'is a synthetic D.A primer for screening 
of CDNA coding for rat type G protein- coupled receptor 
protein (UHR-l). 

ISEQ ID NO:973 is a synthetic DNA primer used xn 
35 ^^^"-IJ"^^^,^^^ i3 a synthetic DNA primer used in 
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With prolactin hyposecretion . On the other hand, the 
llgana polypeptide of the invention has a high a« nxty 
for the receptor proteins and, therefore when used in 
an increased dose, causes desensitization i^r. 
5 secretion *k ^sensitization for prolactin 

I^IbLi -^iblting prolactin secretion 

a drug for preventing and/or treating various diseases 

associated with prolactin hypersecretion. 
10 '^---^or., the ligand polypeptide of the 

10 invention can be used with advantage as a prolactin 

secretion-stimulating agent, for i->l Prolactin 

tx»ai-n,««i- ^ asent. for the prevention and 

se'erion T "'''"^'^ -sociated with prolactin 
secretion such as hypoovarianisn, , gonecyst cacogenesis 

IS 2211 ^"^"^"^'^ ^yPo:netabolil 1; 

15 addition, the ligand polypeptide of the invention c^ 
be used With advantage as a aphrodisiac. 

on the other hand, the ligand polypeptide of th« 

-rcr nr::r- -r— ■ 

infertl5ii-« * ^ disease, prolactinoma, 

infertility, impotence, amenorrhea, galactorrhea 
acromegaly, Chiari-Frommel symdrome, Argonz-del clst!i: 
25 syndrome, Forbes -Albr^ ah<- ^ ^ ^aom aei Castilo 

^a.c„e or jLi^:^:. 

l.v„J" polypeptide Of the 

invention can be used e. a test reagent for study ^f 

the prolactin secretory function or a veterlnl^ Lu' 

a ' T"'"""' -"^^ 

35 « . ' ■ «-Pected to 

35 find application l„ the elaboration oT useful 

substances In such far„ „a«.als and harvesting of t^e 



(0 2001 Copyrighi omeni In/or.alion Lid. 



?CT/JP9a/02765 



WO 98/58962 



15 



67 

XPO »a «s ^.n «.i9nea the Accsion Hu»ber iro 
"'^Tha transfcr^ant Escherichia coXi , aesi,..te^ 

.„.o::bov3. Which IS " :ir:;:rne.^ 

of the Budapest Treaty .-session Number PERM 

10 15910. Escherichia coli, designated 
. The transformant Escnericnxa 

■ :rr.u«rj«r:ers 

mentioned herein below. ^ ^ ,996 with 

= Treaty from September 12, 1996, wi« 

the «e Accession «umher FE«. 

KiBH and has been assig»w 

^r^^sT It is also on deposit from September 3, 1996 

BP-5665. It xs ax Accession Number IFO 

with IFO and has been assigned the Accessio 

"°"..e transformant Escherichia coli d^i^nate^ 

— rtelow^ iTrdUttder^rterms 

mentioned herein below, is on P ^^^^ 

„ . ^..o* Treaty from September i/i. a^^". 

of the Budapest Treat, jeeesslon Number FEim 

16013. 

'"^rr,.r^^tLe c. .he .^eseht ihventi™ .as 
„,=ot:ln secretloh MduX.tlng activity. I.e. proXactln 
r^ti^ r-ti„, ana/or inhlhltin, activities. Thus^ 

hereinafter, the Xi.and polypeptide of 0» present 
invention ha, proXactin '«<=^""° 

I therefore. fl»ds application as a drug for 
^tenttrand/or treating various diseases associated 
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made. As a result, highly homologous reolon c 

were found. "sous regions or parts 

Further, a comparison of deoxynucleotid* 
coding for the kn««r. = . *ynucieotide sequences 

a -i-wi me Known amino acid semior.^«.„ 

to or near t^e si.ti> ^^rJ^.^T" """^^"^^'■^ 

receptor protein (S46<,50, S46950^ "^enoslne ■ « 

unknown lige„a receptor protein ,„,', 

monee-derlved trh ~! ! P""in (D21061, MOSGPCR), 

ret-aeriver nerj^'7 

protein ,«s,4I,. a»„^,. »t.ae~:.l 
receptor protein /mq^i=o "erxvea adenosxne A3 

eo^tostatL 1 re^'"r n T""^'" ''™-<'««vea 
hu»an.aerived ne^'nL 3 r " 
«"7IS4,. rat-aeritalk^ "Tf*" 

receptor protein ,LO,oex. H^^Zz^ '"-'"""in 4 
GnKH receptor protein iH.ie^^^Zu.Tl 
" result, highly homologous reoi^!^ «« »ade. As 
The a.„re^„,i„.,, l^rZZZsVZ' """" 
are identifiers (reference nu«ers7*ich 
"hen GenBank/EBBL Data BaJTi? T i-^ioated 
»»*SXS Cene/Protein .ernL/ ^aTT/ 
Hitachi Software Enoinearino , , ° 

-lied -Accession »„:.:::!':r ..tT"' -^"-^^ 

however, the se^ence as diLlosId 
Publication HO. 304„v„„ <.PA73a6«, 
Specifically, it was planned to iL 
b..es relying „p„„ Lr re ion" t^aT"' """" 

~r::i-orrre:^^ - « 
~s witn as ^y ^certorTsTpo—: 
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substances secreted into their milk. 

In addition, the ligand polypeptide of the present 
invention has a function of modulating placental 
function, and can be used as an agent for treating or 
5 preventing chriocarcinomia, hydatid mole, irruption 
mole, abortion, unthrifty fetus, abnormal 
saccharometabolism, abnormal lipidmetabolism or 
oxytocia. 

10 [Examples] 

Described below are working examples of the present 
invention which are provided only for illustrative 
purposes, and not to limit the scope of the present 
invention. [Reference Example 1] 

15 Preparation of Synthetic DMA Primer for Amplifying 

DNA Coding for G protein -coupled receptor Protein 

A comparitons of deoxyribonucleotide sequences 
coding for the known amino acid sequences corresponding 
to or near the first membrane -spanning domain each of 

20 hviman-derived TRH receptor protein (HTRHR) , human- 
derived RANTES receptor protein (L10918 , HUMRANTES) , 
hijman Burkitt's lymphoma -derived unknown ligand 
receptor protein (X68149, HSBLRIA), human-derived 
somatostatin receptor protein {L14856, HUMSOMAT), rat- 

25 derived //- opioid receptor protein {U02083, RNU02D83), 
rat - derived /c -opioid receptor protein (U00442, U00442), 
human-derived neuromedin B receptor protein (M73482, 
HUMNMBR), human-derived muscarinic acetylcholine 
receptor protein (X15266, HSHM4), rat-derived 

30 adrenaline a ^B receptor protein (L08609, RATAADREOl), 
human-derived somatostatin 3 receptor protein (M96738, 
HUMSSTR3X) , human-derived Cga receptor protein 
(HUMC5AAR), human-derived unknown ligand receptor 
protein (HUMRDCIA) , human-derived unknown ligand 

35 receptor protein (M84605, HUMOPIODRE) and rat-derived 
adrenaline a 2 B receptor protein (M91466, RATA2BAR) was 
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staining. 
[Example 2] 

Subcloning of. PGR Product into Plasmid Vector and 
Selection of Novel Receptor Candidate Clone . via 

5 Decoding Nucleotide Sequence of . Inserted cDNA Region 

The PCR products were separated; by using a 0.8% 
low-melting temperature , agarose gel, ; the band parts 
were excised from the gel with a razor blade, and were 
heat-melted, extracted with phenol and precipitated in 

10 ethanol to recover DNAs. According to the . protocol 
attached to a TA Cloning Kit (Invitrogen Co.), the 
recovered DNAs were subcloned into the plasmid vector, 
pCR^II (TM represents registered trademark). The 
recombinant vectors were introduced into E . coli INV a 

15 F V competent cells ( Invitrogen Co • ) to produce 
transf ormants. Then, transformant clones having a 
cDNA- inserted fragment were selected in an LB agar 
culture medium containing, ampicillin and X-gal. Only 
transformant clones exhibiting white color were picked 

20 with a sterilized toothpick to obtain transformant 
Escherichia coli INVap* /pl9P2. 

The individual clones were cultured overnight in 
an LB culture medium containing ampicillin and treated 
with an automatic plasmid extracting machine (Kurabo 

25 Co., Japan) to prepare plasmid DNAs. An aliquot of the 
DNA thus prepared was cut by EcoRI to confirm the size 
of the cDNA fragment that was inserted. An aliquot of 
the remaining DNA was further processed with RNase, 
extracted with phenol/chloroform, and precipitated in 

30 ethanol so as to be coi sed. Sequencing was carried 
out by using DyeDeoxy ninator cycle sequencing kit 
(ABI Co.), th DNAs were — coded by using a fluorescent 
automatic sequencer, and the data of the nucleotide 
sequences obtained were read by using DNASIS (Hitachi 

35 System Engineering Co., Japan). The underlined 

portions represent regions corresponding to the 
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in other regions. Based upon these sequences, the 
degenerate synthetic DNA having a nucleotide sequence 
represented by SEQ ID NO: 29 or SEQ ID NO: 30 which is 
complementary to the homologous nucleotide sequence 
were produced, [Synthetic DNAsJ 5'-CGTGG (G or C) C (A 
or C) T (G or C) (G or C) TGGGCAAC (A, G, C or T) (C or 
T) CCTG-3* (SEQ ID NO: 29) 5 ' -GT (A, G, C or T) G (A or 
T) (A or G) (A or G) GGCA (A, G, C or T) CCAGCAGA {G or 
T) GGCAAA-3' (SEQ ID N0:30) 

The parentheses indicate the incorporation of a 
plurality of bases, leading to multiple 
oligonucleotides in the primer preparation . In other 
words, nucleotide resides in parentheses of the 
aforementioned DNAs were incorporated in the presence 
of a mixture of plural bases at the time of synthesis. 
[Example 1] 

Amplification of Receptor cDNA by PGR Using Human 
Pituitary Gland-Derived cDNA 

By using human pituitary gland- derived cDNA 
(QuickClone, CLONTECH Laboratories, Inc.) as a template, 
PGR amplification using the DNA primers synthesized in 
Reference Example 1 was carried out. The composition 
of the reaction solution consisted of the synthetic DNA 
primers ( SEQ : 5 ' primer sequence and 3 • primer 
sequence) each in an amount of 1 At Ing of the 
template cDNA, 0.25 mM dNTPs, 1 U 1 of Taq DNA 
polymerase and a buffer attached to the enzyme Kit, and 
the total amount of the reaction solution was made to 
be 100/11. The cycle for amplification including 95*0 
for 1 min., 55 for 1 min, and 72 *C for 1 min. was 
repeated 30 times by using a Thermal Cycler (Perkin- 
Elmer Co.). Prior to adding Taq DNA polymerase, the 
remaining reaction solution was mixed and was heated at 
95 *C for 5 minutes and at 65 *C for 5 minutes. The 
amplified products were confirmed relying upon 1.2% 
agarose gel electrophoresis and ethidium bromide 
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Tris -HCl at pH8 • 0 , 1 iriM EDTA at pH8 . 0 ) , 
[Example 4] 

Amplification of Receptor cDNA by PGR Using MIN6- 
Derived cDNA and Sequencing 

5 By suing, as a template, 5 M 1 of cDNA prepared 

from the mouse pancreatic )3 -cell strain, MIN6 in the 
above Example 3, PGR amplification using the DNA 
primers synthesized in Reference Example 1 was ceurried 
out under the same condition as in Example 1. The 

10 resulting PGR product was subcloned into the plasmid 
vector, pGRTMII, in the same manner as in Example 2 to 
obtain a plasmid, pG3-2. The plasmid pG3-2 was 
transfected into E. coli INVQiF' to obtain transformed 
Escherichia coli lNVaF'/pG3-2. 

15 By using, as a template, 5 u I of the cDNA 

parepared from the mouse pancreatic /3 -cell straiin, MIN6, 
PGR amplification using DNA primers as disclosed in 
Libert F. et al. , "Science, 244:569-572, 1989", i.e., a 
degenerate synthetic primer represented by the 

20 following sequence: 5'-CTGTG (C or T) G (G or T) (G or 
C) AT (G or T) GGIIT (G or T) GA (G or T) (A or G) G (G 
or C) TAC-3' 

(SEQ ID NO: 31) 

wherein I is inosine; and a degenerate synthetic primer 
25 represented by the following sequence: 5 '-A (G or T) G 
(A or T) AG (A or T) AGGGCAGCCAGGAGAI (G or C) (A or G) 
(C or T) GAA-3' (SEQ 
ID NO: 32) wherein I is inosine, was carried out under 
the same conditions as in Example 1. The resulting PGR 
30 product was subcloned into the plasmid vector, pCR™II, 
in the same manner as described in Example 2 to obtain 
a plasmid, pGl-10. 

The reaction for determining the nucleotide 
sequence (sequencing) was carried out with a DyeDeoxy 
35 terminator cycle sequencing kit (ABI Co.), the DNA was 
decoded with the fluorescent automatic sequencer (ABI 
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synthetic primers. 

Homology retrieval was carried out based upon the 
determined nucleotide sequences [SEQ ID NO: 24 and 25 
(Here/ the determined nucleotide sequence is the 

5 nucleotide sequence which the underlined portion is 
deleted from the sequence of Figure 1 or Figure 2 
respectively)]. 

As a result, it was learned that a novel <G protein- 
coupled receptor protein was encoded by the cDNA 

10 fragment insert in theplasmid, pl9P2, possessed by the 
transformant Escherichia coll INV a F'/pl9P2. to 
further confirm this fact, by using DNASIS (Hitachi 
System Engineering ; Co . , Japan) the nucleotide sequences 
were converted into amino acid sequences [SEQ ID NO: 19 

15 and 20], and homology retrieval was carried out in view 
of hydrophobicity plotting [Figures 3 and 4] and at the 
amino acid sequence level to find homology relative to 
neuropeptide Y receptor proteins [Figure 5], 
[Example 3] 

20 Preparation of Poly(A)*RNA Fraction from Mouse 

Pancreatic )3 -Cell Strain, MIN6 and Synthesis of cDNA 

A total RNA was prepared from the mouse pancreatic 
3 -cell strain, MIN6 (Jun-ichi Miyazaki et al.. 
Endocrinology, Vol. 127, No. 1, p. 126-132) according to 

25 the guanidine thiocyanate method (Kaplan B.B, et al., 
Biochem. J., 183, 181-184 (1979) and, then, poly(A)*RNA 
fractions were prepared with a mRNA purifying )cit 
(Pharmacia Co.). Next, to 5 u g of the poly(A)*RNA 
fraction was added a random DNA hexamer (BRL Co.) as a 

30 primer, and the resulting mixture was subjected to 
reaction with mouse Moloney Leukemia virus (Jfi^LV) 
reverse transcriptase (BRL Co.) in the buffer attached 
to the MMLV reverse transcriptase kit to synthesize 
complementary DNAs. The reaction product was extracted 

35 with phenol/chloroform (1:1), precipitated in ethanol, 
and was then dissolved in 30 // 1 of TE buffer (10 mM 
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Inc.; CLH L1139b) was employed as a human pituitary 
gland-derived cDNA library. The human pituitary gland 
cDNA library (2 x 10^ pfu (plaque forming units)) was 
mixed with E. coli ¥1090- treated with magnesium 
5 sulfate, and incubated at 37X: for 15 minutes followed 
by addition of 0.5% agarose (Pharmacia Co.) LB. The E. 
coli was plated onto a 1.5% agar (Wako- Junyciku Co. ) LB 
plate (containing 50 M g /ml - of ampicillin) . A 
nitrocellulose filter was placed on the plate on which 
0 plaques were formed and the plaque was transferred onto 
the filter. The filter was denatured with an alkali 
and then heated at 80*C for 3 hours to fix DNAs. 

The filter was incubated overnight at 42*C together 
with the probe mentioned herein below in -a buffer 
L5 containing 50% formamide, 5 x SSPE (20 x SSPE (pH 7.4) 
is 3 M NaCl, 0,2 M NaHiPO^.H^O, 25 mM EDTA) , 5 X 
Denhardt's solution (Nippon Gene, Japan), 0.1% SDS and 
100 Mg/ml of salmon sperm DNA for hybridization. 

The probe used was obtained by cutting the DNA 
20 fragment inserted in the plasmid, pl9P2 , obtained in 
Example 2, with EcoRI, followed by recovery and 
labelling by incorporation of [^^P]dCTP. (Dupont Co.) 
with a random prime DNA labelling kit (Amasham Co.). 

It was washed with 2 x SSC (20 x SSC is 3 M NaCl, 
25 0.3 M sodium citrate), 0.1% SDS at 55*0 for 1 hour and, 
then, subjected to an autoradiography at -80 to 
detect hybridized plaques. 

In this screening, hybridization signals were 
recognized in three independent plaques. Each DNA was 
30 prepared from the three clones. The DNAs digested with 
EcoRI were subjected an agarose electrophoresis and 
were analyzed by the -outhern blotting using the same 
probe as the one used in the screening. Hybridizing 
bands were identified at about 0.7kb, 0.8kb and 2.0kb, 
35 respectively. Among them, the DNA fragment 

corresponding to the band at about 2 . Okb { A hGR3 ) was 
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CO.), and the data of the nucleotide sequence obtained 
were analyzed with DNASIS (Hitachi System Engineering 
Co., Japan), 

Figure 6 shows a mouse pancreatic ^ -cell strain 
5 MlN6-derived G protein -coupled receptor protein- 
encoding DNA (SEQ ID NO: 27) and an amino acid sequence 
(SEQ ID NO: 22) encoded by the isolated DNA based upon 
the nucleotide sequences of plasmids pG3- 2 and pGl-10 
which are possessed by the transformant Escherichia 
10 coll INVaFVpG3-2. The underlined portions represent 
regions corresponding to the synthetic primers. 

Homology retrieval was carried out based upon the 
determined necleotide sequence [Figure 6]- As a result, 
it was learned that a novel G protein -coupled receptor 
15 protein was encoded by the cDNA fragment obtained. To 
further confirm this fact, by using DNASIS (Hitachi 
system Engineering Co., Japan) the nucleotide sequence 
was converted into an amino acid sequence [Figure 6], 
hydrophobicity plotting was carried out to confirm the 
20 presence of six hydrophobic regions [Figure 8]. Upon 
comparing the amino acid sequence with that of pl9P2 
obtained in Example ,2, furthermore, a high degree of 
homology was found as shown in [Figure 7]. As a result, 
it is strongly suggested that the G protein -coupled 
25 receptor proteins encoded by pG3-2 and pGl-10 recognize 
the same ligand as the G protein- coupled receptor 
protein encoded by pl9P2 while the animal species from 
which the receptor proteins encoded by pG3-2 and pGl-10 
are derived is different from that from which the 
30 receptor protein encoded by pl9P2 is. 
[Example 5] 

Cloning of cDNA Comprising Whole Coding Regions 
for Receptor Protein from Human Pituitary Gland- 
Derived cDNA Library 
35 rphe DNA library constructed by Clontech Co. wherein 

A gtll phage vector is used (CLONTECH Laboratories, 
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amino acid sequence of the receptor protein that is 
encoded by the nucleotide sequence is shovm in SEQ ID 
NO: 21. 
[Example 7] 

Northern Hybridization with Human Pituitary Gland- 
Derived Receptor Protein-Encoding phGR3 
Northern blotting was carried out in order to 
detect the expression of phGR3-encoded human pituitary 
gland-derived receptor proteins obtained in Example 5 
in the pituitary gland at a mRNA level. Human 
pituitary gland mRNA (2.5 ug, Clontech Co.) was used 
as a template mRNA and the same as the probe used in 
Example 5 was used as a probe. Nylon membrane (Pall 
Biodyne, U.S.A.) was used as a filter for northern 
blotting and migration of the mRNA and adsorption 
(sucking) thereof with the blotting filter was carried 
out according to the method as disclosed in Moleculeo: 
Cloning, Cold Spring Harbor Laboratory Press, 1985. 

The hybridization was effected by incubating the 
above-mentioned filter and probe in a buffer containing 
50% formamide, 5 x SSPE, 5 X Denhardfs solution, 0.1% 
SDS and 100 n g /ml of salmon sperm DNA overnight at 
42 1:. The filter was washed with 0.1 x SSC, 0.1% SDS 
at 50 *C and. after drying with air, was exposed to an 
X-ray film {XAR5, Kodak) for three days at -80t: . The 
results were as shown in Figxire 10 from which it is 
considered that the receptor gene encoded by phGR3 is 
expressed in the human pituitary gland. 
[Example 8] 

Amplification of Receptor cDNA by PGR Using MIN6- 
Derived cDNA and Sequencing 

By using, as a template, 5 li \ of cDNA prepared 
from the mouse pancreatic /8 -cell strain, MIN6 in 
Example 3, PGR amplification using the DNA primers 
synthesized in Example 4 as disclosed in Libert F. et 
al., "Science, 244:569-572, 1989", i.e., a synthetic 
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the plasmid, pUClB, ana a. 

.V. r^iasmid to obtain transformant E. coxx 

with the plasmid t:o piasmid, 
, ^^r.n a T-f'cstriction enzyme map oi t-'^" f 

^^^3 C P^P^o" .Vi„, upon a „s«.ctio„ e„.,.. 

. o Ac « result, it was learned tnai: it 
shown in Example 2. 

Among the BCORI rragn 

-^^A in the above Example 5, the rrom 

ooMlderea to a receptor p utilizing 
se^enced. ConcreteXy 

, .estricticn ^'^^''Z.:T.r,TJl.^ or nece.sar, 
^^rrtl-w—rrrl' or.er to prepa. te^.te 
— - — -r-ucieotiee 

f J^e^ta Of the nucleotide =e^e„ce obtained 
Zl' alUd wxt. >msxs (Hitacbi system .ngxneerin, 

"9 3ho.s a nucleotide se^ence of fron 
, .Ii«r after the EcoRI site up to the Nhel site 
n hv^hG« The nucleotide seouence of the human 
rtrar^^gClderived receptor P-in— - 
«T,H« to the nucleotide sequence (SEQ ID NU.-so» 
" 7r:Z TJ: Z X»,th nucleotides ..xguxe - 
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regions [Mgura 14). „po„ comparing the emno ecia 
se,uence vlth those encoded by plspj obtelned in 
E«^le 2 end encoded by pG3-2 obtelned in Exan^i, 

Shown in Figure 13. »s . result, it is strongly 
suggested th« the mouse pancreatic B -cell st™,/ 
' Pled receptor'pr::eiV:: S^d 

Pituitary gland-derivea. g protein-coupled, receotox 

f':::" H,T"" ""'^ eni..i :petL 

fr™, Which the receptor protein encoded by p5S38 Z 

protein encoded by pl9P2 is. „ „J 
suggested that the mouse pancreatin fl 

by P5S36 recognised the same llgand as the mouse 
pancreatic B -cell strain. MINS-derlved G orotein 
dTLrth""-'" '"'^"^ ^-"^^ PC3-a and~ 

::o-::iir.:u':t;:e"r°"^ - "--^ 

[Example 9] 

Preparation of CHO cells which e:q,ress phGR3 

eneJ?" ^.t'^"^" '^"^'^ containing a cDN* 

Pit^ '""-X^gth amino acid seguence o. huZ 

restri^on " 

gelTd a ' '^««-»'><'«"'i on egarose 

!IdsT, t. """^ "<=»vered. Both 

wltln T "^"""'^ •"'> a 

blunting Xit (TaXara Shuzo Co.. .span, and. with the 

the sail site of p„cil9 to provide plasmla SIO. The-n 
SIO was treated with Sail and SacII to prepare . 
fragment of about 700 bp (containing the N-t^i 
coding region,. ^en. a fra^nt of about ^T^p 

initiation and termination codons, .as cut out fro^ 



20 



25 



30 
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primer represented by the following sequence: 5--CTGTG 
(C or T) G (C or T) (G or C) AT (c or T) 6CIIT (G or T) 
GA (C or T) (A or C) G (G or C) TAC-3' (SEQ ID N0:31) 
Wherein i is inosine; and a synthetic priiner 
5 represented by the following sequence: 5 '-A (G or T) G 
(A or T) AG (A or T) AGGGCAGCCAGCAGAI (G or C) (A or G) 
(C or T) GAA-3' (SEQ ID NO : 32 ). wherein I is inosine 
was carried out under the same conditions as in Example 
1. The resulting PGR product was subcloned to the 
10 plasmld vector, pCRTMII. m the same manner as in 
Example 2 to obtain a plasmid, p5S38. The plasmid 
P5S38 was transfected into e. coli jm109 to obtain 
transformant Escherichia coli JMI09/p5S38. 

The reaction for determining the nucleotide 
sequence (sequencing) was carried out with a DyeDeoxy 
terminator cycle sequencing kit (ABI Co.), the DNA was 
decoded With the fluorescent automatic sequencer (ABI 
Co.). and the data of the nucleotide sequence obtained 
were read with DNASIS (Hitachi System Engineering Co. 
20 Japan) . ^ . » 

mtn/^^^T.'^ ^^""^^ ^ pancreatic /3 -cell strain 

MIN6-derxved G protein -coupled receptor protein- 
encoding DNA (SEQ ID NO: 28) and an amino acid sequence 
(SEW ID NO:23) encoded by the isolated DNA based upon 
25 the nucleotide sequence of plasmid. p5S38. The 
underlined portions represent regions corresponding to 
the synthetic primers. 



15 



30 



35 



Homology retrieval was carried out based upon the 
determined nucleotide sequence [Figure 12) As a 
result, it was learned that a novel G protein- coupled 
receptor protein was encoded by the cDNA fragment 
obtained. To further confirm this fact, by usina 
DNASIS (Hitachi System Engineering Co., Japan) the 
nucleotide sequence was converted into an amino acid 
sequence (Figure 12], and hydrophobicity plotting was 
carried out to confirm the presence of four hydrophobic 
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transcriptase-free reaction mixture was also provided. 
First the reaction mixture was incubated at 30 for 
ir^;utes to conduct an amplification reaction to some 
extent Then, it was incubated at 42t; for 30 minutes 
To Tet't^e re;erse transcription reaction proceed. The 
enzyme was inactivated by heating at / 
and the reaction system was cooled at S^C for 5 minutes^ 
After completion . Of the reverse transcription 
reaction, a. portion of the reaction . mixture was 
recovered and after dilution with distilled water 
extraction was carried out with phenol /chloroform and 
further with diethyl ether. The extract was subjected 
to precipitation from ethanol and the precipitate was 
dissolved in a predetermined amount of distilled water 
for use as a cDNA sample. This cDNA solution and the 
plasmid vm (PAKKO-19P2) were serially diluted and 
using, primers specif ic to full-length receptor protein 
PCR was carried out. The sequences of the primers 
prepared according to the base sequence of the coding 
20 region of the full-length receptor protein were 
CTGACTTATTTTCTGGGCTGCCGC (SEQ ID NO: 33) for 5 end and 
AACACCGACACATAGACGGTGACC (SEQ ID NO: 34) for 3' end. 

The PCR reaction was carried out in a total volume 
of 100/xl using IMM each of the primers. 0.5/.1 of^Taq 
25 DNA polymerase (TaKara Shuzo Co.. Japan), the reaction 



10 



15 



buffer and dNTPs accompanying the enzyme, ^° \ °* 

template DNA (cDNA or plasmid solution). First the 
reaction mixture was heat-treated at 94t: for 2 r^nutes 
for sufficient denaturation of the template DNA and 
,0 subjected to 25 cycles of 95^ x 30 seconds. es'C x 30 
seconds, and 72-C x 60 seconds. After completion of the 
reaction. 10 M 1 of the reaction mixture was subjected 
^o agarose gel electrophoresis and the detection and 
quantitative comparison of amplification products were 
35 carried out. As a result, a PCR product of the size 
(400 bp) predictable from the sequence of the cDNA 
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phGR3 with Sac II and Nhe I. These two fragments were 
added to the animal cell expression vector plasmid 
pAKKO-lllH (the vector plasmid identical to the 
pAKKOl.ll H described in Biochim. Biophys. Acta, Hiniima, 
5 S., et al., 1219 251-259, 1994) and a ligation reaction 
was carried out to construct a full-length receptor 
protein expression plasmid pAKKO-19P2. 

E. coli transfected with pAKK0-19P2 was cultured 
and the pAKKO-19P2 plasmid DNA was masis -produced using 

10 QUIAGEN Maxi. A 20 u g portion of the plasmid DNA was 
dissolved in 1 ml of sterile PBS, and in a gene 
transfer vial (Wako Pure Chemical Ind. ) , the solution 
was vortexed well for liposome formation. This 
liposome, 125 u 1, was added to CHOdhfr" cells 

15 subcultured at 1 x 10* per lOcm-dia. dish 24 hr before 
and placed in fresh medium immediately before addition 
and overnight culture was carried out/ After a further 
one-day culture in fresh medium, the medium was changed 
to a screening medium and the incubation was further 

20 carried out for a day. For efficient screening of 
transf ormants , subculture was carried out at a low cell 
density and only the cells growing in the screening 
medium were selected to establish a full-length 
receptor protein expression CHO cell line CHO-19P2. 

25 [Example 10] 



30 transfected with pAKKO-19P2 according to the kit manual 
and mock CHO cells were used to prepare poly(A)*RNA. 
Using 0,02 M g of this poly(A)*RNA, a cDNA was 
synthesized by means of RNA PCR Kit (Takara Shuzo, Co., 
Japan). The kind of primer used was a random 9mer and 

35 the total volume of the reaction mixture was 40 Ml. As 
a negative control of cDNA synthesis, a reverse 



Confirmation of the amount of expression of the 
full-length receptor protein in the CHO-19P2 cell 
line at the transcription level 

Using FastTrack Kit ( Invitrogen ) , CHO cells 
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Mlllipore). After application of the supernatant , the 
coluinn was washed with 0.05% TFA/HjO, and gradient 
elution was carried out. with 10%, 20%, 30%, 40%, 50%, 
and 60% ,CH3CN/0.05%TFA/H2O. The fractions were 

respectively , divided ; into 10 equal parts and 
lyophilized. The dried sample derived from one . animal 
equivalent of rat whole brain was dissolved* in 20 Ul of 
dimethyl sulfoxide (DMSO) and suspended in 1 ml of 
Hank's balanced saline solution (HBSS) supplemented 
with 0.05%^ bovine serum albumin (BSA) to. provide a 
crude peptide fraction. 

The full-length receptor protein-expressed CHO 
cells and mock CHO cells were seeded in a 24-well plate, 
0.5 X 10* cells/well, and cultured for 24 hours. Then, 
[^Hl arachidonic acid was added at a final 
concentration of 0*25 /z Ci/well. Sixteen (16) hours 
after addition of. t^H] arachidonic acid, the cells were 
rinsed with 0.05% . BSA-HBSS and the above-mentioned 
crude peptide fraction was added, 400 U 1/well. The 
mixture was incubated at 37*C for 30 minutes and a 300 jLt 
1 portion of the reaction mixture (AOOUl) was added to 
4 ml of a scintillator and the amount of I^H] 
arachidonic acid metabolite released . into the reaction 
mixture was determined with a scintillation counter. 
As a result, an arachidonic acid metabolite-releasing 
activity specific to the full-length receptor protein 
expressed CHO cells (CHO-19P2) was detected in the 30% 
CHgCN fraction of the eluate [Fig, 16]. 
[Example 12] 

Detection of the activity to specifically promote 
release of arachidonic acid metabolites from CHO- 
19P2 cells in a bovine hypothalamus extract 
A crude peptide fraction was prepared from 360 g 
(the equivalent of 1 animals) of bovine brain tissue 
including hypothalamus in the same manner as in Example 
11. A dried peptide sample per 0.05 animal was 
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was 



coding for the full-length receptor protein 
detected [Pig. 15]. m the lane of the PCR reaction 
mixture using the product of the reverse transcrlptase- 
free transcription system as the template, no specific 
5 band, was ' detected, thus extruding the possibility of 
its being a PCR product derived from the genomic -DNA of 
CHO, cells. Moreover, no specif ic band appeared in the 
lane of mock cells, either. Therefore, it. was. clear 
that . the product was not derived from the mRNA 
10 Initially expressed in CHO cells [Fig., 15]. 
[Example 11] 

Detection of the activity to specifically promote 
release of arachidonic acid metabolites from CHO- 
19P2 cells in a rat whole brain extract 
15 A crude peptide fraction was prepared . from rat 

whole brain by the following procedure. The rat whole 
brain enucleated immediately after sacrifice was frozen 
in liquefied nitrogen and stored at -80*C. The frozen 
rat whole brain. 20 g {the equivalent of 10 rats) was 
20 finely divided and boiled in 80 ml of distilled water 
for 10 minutes. After the boiled tissue was quenched 
on ice. 4.7 ml of acetic acid was added at a final 
concentration of i.o M and the mixture was homogenized 
using a Polytron (20,000 rpm, 6 min.). The homogenate 
25 was stirred overnight and then centrifuged (10.000 rpm 
20 mm.) to separate the supernatant. The sediment was 
homogenized in 40 ml of i.o m acetic acid and 
centrifuged again to recover the supernatant. The 
supernatants were pooled, diluted in 3 volumes of 
30 acetone, allowed to stand on ice for 30 minutes, and 
centrifuged (10. 000 rpm. 20 min.) to recover the 
supernatant. The recovered supernatant was evaporated 
to remove acetone. To the resulting acetone-free 
concentrate was added 2 volumes of o.05% 
35 trifluoroacetic acid(TFA)/H,0 and the mixture was 
applied to a reversed- phase C18 column (Prep c" 125A. 
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fraction was added 2 volun.es of 20 m CH,COONH./H,0 and 
the mixture was applied to the cation exchange column 
HiPrep CM-Sepharose FF (Pharmacia) . After the column 
was washed with 20 - mM CH,COONH./10% CH,CN/H,0. 4- 
5 gradient elution was carried out with 100 m 200 mM 
500 mM, and 1000 mM .CH3COONH,/10% CH3CN/H,0. In the 200 
^ CH,COONH. fraction, activity to ^^^7/^^ 
release of arachidonic acid metabolites from CHO-ISPZ 
was detected. Therefore, this fraction was dxluted 
10 with 3 volumes of acetone. ■ centrifuged for 
aeproteination. and concentrated in an evaporator To 
the concentrated fraction was added TFA (fxnal 
concentration 0.1%) and the mixture was adjusted to pH4 
with acetic acid and applied to 3 ml of the reversed- 
15 phase column RESOURCE RPC (Phax^cia). ^^"^^^ 

carried out on a concentration gradient of 15%-30% 



20 



25 



30 



UU L. 1-*. - 

CH^CN. AS a result, activity to specifically promote 

the release of arachidonic acid metabolites ^^om^^^ 

CHO-19P2 cell line was detected in the 19*-21% CH,CN 

fraction. The active fraction eluted from RESOURCE RPC 

was lyophilized. dissolved with DMSO, suspended in 50 

„M MES pH 5.0/10% CH3CN, and added to 1 ml of the 

cation exchange column RESOURCE S. Elution was carried 

out on a concentration gradient of 0 M-0.7 M NaCl. As 

a result, the activity to specifically promote release 

of arachidonic acid metabolites from CHO-19P2 cells was 

detected in the 0.32 M-0.46 M NaCl fraction The 

active eluate from RESOURCE S was lyophilized 

dissolved with DMSO. suspended in 0.1% TFA/H,0, and 

added to reversed-phase column C18 218TP5415 (Vydac) . 

and elution was carried out on a concentration gradient 

of 20%-30% CH3CN. AS a result, the activity to 

specifically promote release of arachidonic acid 

metabolites from CHO-19P2 cells was detected in the 

^ ..^^ 00 «;* 23% and 23.5% CHjCN (these 
35 three fractions 22.5*. -iJ*. ^nu ^ ^ „ 

active fractions are designated as P-1. P-2. and P-3) 
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dissolved in 40 M 1 of DMSO and suspended in 2 ml of 
0 05* BSA-HBSS and the detection of arachidonic acid 
H^etaDolite-releasing activity was attempted in the same 
^„er as in Example 11. As a result, the actxvxty to 
5 specifically promote release of — ^^^^^^ 

metabolites from the CHO-19P2 cell line was detected in 
the fraction eluted with 30% CH3CN from a C18 . column to 
Which the crude bovine hypothalannis peptide fraction 
had been applied IFig. 171. 

10 lExample 13] 

preparation of the activity (peptide) to 
specifically promote release of arachidonic acid 
metabolites from CH0-19P2 cells by purification 
from bovine hypothalamus 

15 A typical process, for harvesting the activity to 

specifically promote release of 

metabolites from the CHO-19P2 cell line by purification 
from bovine hypothalamus is now described. A frozen 
bovine brain tissue specimen including hypothalamus 
20 4.0 kg (the equivalent of , 80 animals) was ground and 
.Oiled in 8.0 L of distilled water for 20 minutes^ 
After quenching on ice, 540 ml of acetic acid was added 
at a final concentration of 1.0 M and the mixture was 
homogenized using a Polytron (10,000 rpm. " -^-);^ 
25 The homogenate was stirred overnight and then 
centrifuged O.SOO rpm, 20 min) to recover a 
supernatant. The sediment was suspended iix 4.0 L of 
1 0 M acetic acid and homogenized with the Polytron and 
cintrifuged again to recover a further -"P--*^^; 
30 The supematants were pooled and TFA was added at a 
final concentration of 0.05%. The mixture was applied 
to reversed-phase C18 (Prep C18 125A. 160 ml; 
Milllpore) paLd in a glass column. After addition 
the column was washed with 320 ml of 0.05% TFA/H,0 and 
35 3-gradient elution was carried out with 10%, 30%. and 
sol CH,CN/0.05% TFA/H,0. To the 30% CH3CN/0.05% OTA/HP 
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Preparation of the active substance (peptide) 
Which specifically promotes release of arachidonic 
acid metabolites from CH0.19P2 cells as purified 
from bovine hypothalamus 

Of the three active fractions obtained with Vydac 
C18 218TP5415 in Example 13. the active fraction (p!" 
eluted With 23.0% CH3CN was further purified. This 
active fraction was lyophilieed. dissolved with DMSO 
suspended i„ o.l% TFA/distilled H,0. and added to 
reversed-phase column diphenyl 219TP5415 (Vydac) and 
elution was carried out on a gradient of 21.0*:24.0% 
CHCN. AS a result, activity to specifically promote 
release of arachidonic acid metabolites from CHO-19P2 

Th^i%"%f " ^'"^"^ With 21.9% CH3CN. 

This fraction was lyophilized. dissolved with DMSO 
suspended in 0.1% TFA/distilled H,0. and added t^ 

IZHT''^'"""" (Pharmacia), and 

elution was carried out on a CH3CN gradient of 2U5%. 
23.0% AS a result, the activity to specifically 
CHn9P2 °' .netabolites from 

CH^g.^^^^^^^^ " — "-% 

[Example 16 J 

Determination of the amino acid sequence of the 
peptide (P.2) purified from bovine hypothalamus 
Which specifically promotes release of arachidonic 
acid metabolites from CHO-19P2 cells 
The amino acid sequence of the peptide (P-2) having 
30 I^L.'r'""'' '° specifically promote release of 
Zl^^T: ^«m CH0.19P2 cells as 

purified in Example i:. was determined. The peaK 

T.lTJ'l d-phase column u RPC 

70%^ cu ''IT T dissolved in 20 /.I of 

the peptide sequencer (ABl . 492) (SEQ ID NO: 4) 
[Example 17] 



20 



25 
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[Fig. 18]. Of the three active fractions th« „ 

fraction CPO, was .yophiii.e./rs;oi:eV:; 
DMSO. suspended i„ o.U TPA/H,0. and added to the 

cells was converged by recovered, in one elution . v 
obtained with 23% CH CN iFi^ loi ^lution peak 

10 fraction from * ^he peak activity 

suspended in o.i% tfa/h o ^ °* 

^ ^'*'*e<i to the reversed- 

phase column u RPC C2/C18 <?r ^ . "versed- 

elutlon was carried out on . . (Phax™acla), and 

1^ CH,CN. AS a result th ^ °^ 22%.23.5% 

««> .3.0. .3.a. CH.CH ".."".ot "° 

[Example 14] 

P.ptiae having the activity to specifically 
promote release of ar.chldonlc acla metabolites 
fron, CHO-^P, cells as p„ifiea from bovine 
hypothalamus 

^ The ammo acid sequence of the peptide fP 3, h« . 

activity to specifically p.o^ote release ^f l^l^rT 
acid metabolites from CHO-19P2 cells « ^"^^"^'^i- 
Example 13 was deter™- / Purified in 

was determined. The fraction of oeak 
activity from the reversed-phase x^rpc C2/C18 sc 2 Tnn 

0 was lyophilized and dissolved in 20.1 of 70, CH cw h 
analyzed for amino acid sequence wi h the peptil 

~ — ^^^^^ rr F 
^ r: :c— ct — - - ^^e^^^^^^^^^^^ 

[Example 15] 
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thennal fusion, ph»ol e«ractlo„, ^ e"«n°l 
prer«i«tlo„. The recovered »HA ,u.=loned^iato 
plM-ld vector PCRTMII according to the manual of T* 
Cloning Kit (Invltrogen) . The vector was then 
into E. coll an. the resultant 

"ansformant »as cultured In amplclUin-contalnrng LB 
TdlL. The Plasmld obtained ,1th .n -to»atlc p^ld 
«„actor CKuraho, «as reacted - ^^^^^ 

„f. Dye Terminator Cycle, Sequencing Kit (MD 
:LodL with a fluorescent automatic ■»» J^'^" 
(MI) AS a result, the sequence sho»n In rig. 22 «as 
l"alned and confirmed to he part of the hase sequence 
coding for SEQ ID NO:l. 

RACE using the sequence established in Example 18 
^.st. for amplification (5' RACE, of the -quence 
at S' end. the two primers PE (SEQ ID NO:3B) and PDN 
(SEQ ID NO: 39) were synthesized by utilizing the 
(SEQ ID N ; prepared using 

sequence shown xn Fig. z-i- ,^ n „as 

Ma^thon CDMA amplification Kit in ^x-P^- " 
diluted lOO-fold with tricine-EDTA buffer. Then, xn 
dxluted lyu E,^ie 2. a reaction mixture was 

the same manner as Exampxe ^, ^ 

-» c ,n the dilution and a combinatxon 
prepared using 2.5 Ml of the oxxut 

of the adapter primer API accompanying the kit and the 
primer PE and after one minute at 94^. the cycle of 
98^ X 10 seconds and SS^C x 5 minutes was J^P^^ed 30 
times This reaction system was further diluted 50 
^old with tricine-EDTA buffer and using 2.5 Ml of the 
diiutlon as a t^nplate and the changed pr^er 
combination of API and PDK the reaction was conducted 
at SA-C for one minute, followed by 4 cycles of 94'C x 1 
.inute, 98X: x 10 seconds. 72^ x 5 minutes. 4 cycles of 
TbX: X 10 seconds. 7oX: x 5 minutes, and 26 cycles of 
III X 10 seconds. 68^ x 5 minutes. The -Plification 
product was electrophoresed on 1.2% agarose gel and 
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Preparation of a poly(A)*RNA fraction from bovine 
bypothalamus and synthesis of a cDNA 
using isogen (Nippon Gene) , total RNA was prepared 
fro. one animal equivalent of bovine ^^^P^"-^-^^ 
5 Then. , using Fast TracK (Invitrogen) . a P°^V ^) ^ 
fraction was prepared. From 1 A. g of this poly (A) RNA 
Sction, CDNA was synthesized using 3' RACE syst^ 
(GIBCO BRL) and Marathon cDNA amplif icatxon Kit 
(Clontech) according to the manuals and dissolved in 20 
10 and 10 Ml, respectively. 
[Example 181 

Acquisition of cDNA coding for the amino acid 

sequence established in Example 14 
TO obtain a cDNA coding for a polypeptide 
15 comprising the amino acid sequence 

Exiple 14, the acquisition of a base sequence cod^g 
for SEQ ID N0:1 was attempted in the first place Thus 
primers P5-1 (SEQ ID NO: 35). P3.1 (SEQ ID NO:36). and 
P3-2 (SEQ ID NO:37) were synthesized. (In the Sequence 
,n Table I represents inosine) . Using 0.5 Ml of the cDNA 
' prepa;ed by 3' RACE in Example 17 as a template and 
EXTaq (Ta^ara Shuzo Co.. aapan) as DNA ^-^^--J^^ 'J^' 
Ml of accompanying buffer. 200MM of accompanying dNTP, 
Id primers P5.1 and P3-1 were added each at a final 
25 concentration of 200 nM. with water added to maKe 25U 1. 
and after one minute at 94 "C. the cycle of 98^ x 10 
.oonds 50 -C X 30 seconds. 68 1: x 10 seconds was 
Tereate^ 30^1™-. This reaction mixture was diluted 
50-fold with tricme-EDTA buffer and using 2-5 M 1 of 
30 the dilution as a template and the primer combination 
of P5-1 and P3-2. the reaction was carried out in 
otherwise the same manner as described above. As' the 
thermal cycler. Gene Amp 9600 (Perkin Elmer) was used. 
The amplification product was subjected to 4% agarose 
35 electrophoresis and ethidium bromide staining and a 
band of about 70 bp was cut out and subjected to 
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defined by SEQ ID »0=1 was established. Thus, 1„ Fig. 
2* (a) end (b). the ba6el34 is G. the basele4 Is T or c 

andthe base245 was T or C. 

°^ »8 amino acids. The fLt 

tnat. the amino acids in 1 - y:> r.^o^4.^ 
, ^ 22 -positions comprise a 

the fact that the N-terminal region of , the active 

.0 Sit " " — 

B»»ple 14 suggested that the amino adds 1-22 

Of , sequence In 54-57 positions 

Of the polypeptide was found to be a typical a»ino acid 
se^enoe motif which exists m the event of cleavage of 
is a bioactlve peptide. As It Is the case with this 
Cleavage motif, it is toown that because of thi 
presence of Gly. the c-termlnus of the product peptld! 
Is frequently amidated. f^ptiae 

0 P 2 rr ^? -«^"ence data of Example 14 and 

oTthnr^r^ sequence suggest that at least sa^ 
Of the bioactlve peptides cut out fron, the polypeptide 

ZTl^r"^"' '^''-"^^ - NO:rSKTlO 

N0:4. SEQ ID N0:5. SEQ ID N0:6. SEQ ID N0:7. SEQ ID 
5 NO: 8, SEQ ID NO: 9 or SEQ ID NO: 10. 
[Example 20] 

Acquisition of a DNA fragment comprising the full 

coding region of bovine -derived bioactlve 

polypeptide cDNA by PCR 
• Using the cDNA prepared with Marathon cDNA 

amplification Kit in Example 17 . . a template, a DNA 
fragment including the entire coding region of 
bioactlve polypeptide cDNA was constructed. First 
based on the sequence of cDNA elucidated in Example 19 
two primers having base sequences defined by SEQ ID 
NO:42 and SEQ 10 NO:43. respectively, were synthesized. 
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stained with ethidium bromide and a band of about 150 
bp «as cut out.and centrifugally filtered through a 
centrifugal filter tube (Millipcre) . extracted with 
phenol, and precipitated fron. ethanol. The recovered 
5 DNA was subcloned into plasmid vector PCR™I1 accordxng 
to the manual , of TA Cloning Kit (Invitrogen) . The 
vector was then mtroduced.into E. coli aM109 and the 
resulting transformant was cultured and the- sequence of 
the inserted cDNA. fragment was analyzed as in Example 
,n 18 AS a result, the sequence shown in Fig. 23 was 
ob;ained. Based on this sequence, primers FB <SEQ ID 
NO-40) and FG (SEQ ID. N0:41) were synthesized and the 
3.' sequence was cloned (3'. RACE). Using the same 
template as that for 'S' RACE in the same quantity and 
15 the combination of the accompanying adapter primer API 
With the primer PC PCR was carried out at 94^ for ^ 
minute, followed by 5 cycles of 98t: x 10 seconds 72^ 
K 5 minutes. 5 cycles of 98-0 x 10 seconds. 70^ x 5 
minutes, and 25 cycles of 98'C x 10 seconds, 68X: x 5 



ml nutes r ciwu 

.0 ™. -en. using 2.5U1 of a -"J^/^^f^^^^^^^^^ 

this reaction mixture in tricine-EDTA buffer as the 
template and the combination of the accompanying primer 

*■ ««4.^«« -Further 



30 



25 o 



35 



q Ufcivft w**w — 

AP2 With the primer FB. the reaction was further 
conducted at 94^: for one minute, followed by 4 <^cles 
of 98-C X 10 seconds. llX: x 5 minutes. 4 cycles of 981: 
X 10 seconds. 70^ x 5 minutes, and 27 cycles of 98^ x 
10 seconds, est: x 5 minutes. The amplification product 
was electrophoresed on 1.2% agarose gel and stained 
With ethidium bromide and a band of about 400 bp was 
cut out and the DNA was recovered as in 5 '-RACE. This 
DNA fragment was subcloned into plasmid vector pCRTMII 
and introduced into E. coli JM109 and the sequence of 
the inserted cDNA fragment in the resulting 
transformant was analyzed. From the results of 5' RACE 
and 3' RACE, the DNA sequence IFlg. 24] coding for the 
complete coding region of the bioactive polypeptide 
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Hls(Bom)-Ser(B2l)-Met-Glu(OcHex).iie-Arg(Tos).Thr(Bzll- 

pMBHA-resin „, ^ «^guosj Phe- 

The reactor of a peptide synthesizer (Applied. 

corTr''^''^ 9 -ole, Of 

con^ercial p-„ethyl-BHA resin (Applied Biosystems 
currently Per3cin. El»er) . After, wetting with DCM, 'the 
initial amino acid Boc-Phe was activated by the 

re!!n'''T:r'"r' P-thyl-BHA 
resxn. The resin was- treated with 50% TFA/DCM to 

remove Boc and make the amino group free and 

neutralized with DIEA. To this amino group was 

condensed the- next amino acid Bob-Arg (Tos) by the 

HOBt/occ method. After the absence of unreached Ino 

function was verified by ninhydrin test, a sequential 

condensation of BocGly. BocVal. Boc-Pro Boc- 

^irT''^"'"'' ^-^^^^-). Boc-Cly. BOC 

r '^""^^ Boc-Ala^Boc- 
Tyr (Br Z). the condensation of which was found 

insufficient by ninhydrin test, was recondensed to 

complete the reaction. The resin was dried and a half 

Of the resan was Withdrawn. To the remainder Boc- 

Trp CHO) Boc-Ala. Boc-Pro, Boc-Asn. Boc-Xle/Bor. 

Asp(OcHeK, Boc-Pro. Boc-Thr(Bzl) . Boc-Arg(Tos, . Boc- 

Ile Boc.Glu(OcHex,. Boc-Met. BocSerfBzl) , Boc- 

Boc Bzir''"' Boc-Arg(Tos,. 
^nLr ""^"^^^ condensed and recondensed 

until sufficient condensation was confinned by 
ninhydrin test. After introduction of the full 
sequence of amino acids of 19P2-L31. the resin was 

resin and. then, dried to provide 1.28 g of the peptide 

I'LT"''!'" °' ^^^-^^-^^-His-Gln-His-Ser-Met-Glu- 
Ile-Arg.«u:.pro-Asp-ile.Asn-Pro-Ala-Trp-Tyr-Ala-Gly- 
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5..GTGTCGACGAATGAAGGCGGTGGGGGCCTGGC-3' (SEQ ID NO:42) 
BOVR (24 mer) 

5.-AGGCTCCCGCTGTTATTCCTGGAC-3' (SEQ ID NO: 43) 
c BOVF contains the Initiation codon of bloactlve 

polypeptide cDNA and is a sense sequence corresponding 
to -2 - -^22 (A of the initiation codon ATG- being • 
reckoned as +1) with restriction enzyme Sail site 
added, on the other hand. BOVR is an antisense" 
,0 sequence corresponding to .285 - .309 which xncludes 
thrtenulnation codon of bioabtive polypeptide cDNA. 

The PGR was conduced as follows. The cDNA 
prepared using Marathon cDNA amplification kit in 
Exiple 17 was diluted lOO-fCld in tricine-EDTA buffer 
and using 2.5M1 of the dilution, a ---^^^^^^"^^1 ^ 
was prepared as in Example 2 and subjected to 94-0 x 1 
minute. 3 cycles of 98-0 x 10 seconds. ^2^: x 5 
minutes, 3 cycles of 98-0 x 10 seconds. lOX: x 5 
minutes, and 27 cycles of 98'C x 10 seconds 68X: x 5 
li^utes. The amplification product was subjected to 2% 
agarose electrophoresis and ethidium bromide staxning 
aL a band of about 320 bp was cut out. The DNA was 
recovered and subcloned in plasmid vector pCRlMIl as in 
Example 3. The vector was introduced into Escherichia 
25 coll JM109 to provide the transformant E. coli 
JM109/PBOV3, The sequence of the cDNA fragment 
inserted in the transformant was then analyzed. As a 
result, this DNA fragment was confirmed to be a 
fragment covering the entire coding region of the 
30 bloactlve polypeptide cDNA. 



15 



20 



[Example 211 „ ^ 

synthesis of Ser-Arg-Ala-Hls-Gln-Hls-Ser-Met-Glu- 

Ile-Arg-Thr-Pro-Asp-Ile-Asn-Pro-Ala-Trp-Tyr-Ala- 
Gly-Arg-Gly-Ile-Arg-Pro-Val-Gly-Arg-Phe-NH, ( 19P2- 

35 L31) 

1) synthesis of ser(Bzl)-Arg(Tos)-Ala-His(Bom)-Gln- 
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in 20 ml Of 5% acetic acid/ H,0 was dissolved 6 mg 
Of synthetic 19P2-L31 and the, Met only was selectively 
oxidized With 40 Ml Of 30% H,0. After completion of 
the reaction, the reaction mixture was immediately 
applied to a reversed-phase column of LiChroprep RP-is 
{Merck),for purification, to provide 5.8 mg of. the 
Objective peptide. 
Mass spectrum (M+H)* 3590.531 
HPLC elutlon. time 17.9 min. 
Column conditions 

Column: Wakosil 5C18 (4.6 x 100 mm) 
Eluent: A (0.1% TFA/ H^O) 

H,0) ° '^^^-^^'^t^i^ins 50% acetonitrile/ 

Linear gradient elution from A to B {25 min. ) 
Flow rate: i.o rol/min. 
[Example 23] 

synthesis of Thr-Pro-Asp-Iie-Asn-Pro-Ala-Trp-Tyr-Ala- 
Gly-Arg-Gly-lle.Arg-Pro-Val-Gly-Arg-Pl.e-NH,(19P2-I.20, 

To the resin subjected to condensations up to Boc- 
Tyr(Br-2) in Example 21-1) was furi-h»^ ^ ^ 
n'^tn^r.-. « •'-I x; was further condensed Boc- 

Trp CHO). Boc-Ala. Boc-Pro. Boc-Asn. Boc-Ile. Boc- 
Asp(^Hex). Boc-Pro. Boc-I.^(Bz1, serially m the same 
manner to provide 1.14 g of Boc-Thr(B2i).pro- 
Asp(OcHex) -lie-Asn-Pro.Ala-Trp(CHO) -Tyr(Br-Z) -Ala-Gly- 
Arg(Tos)-Gly-lie.Arg(Tos)-Pro-Val-Gly-Arg(Tos)-Phe- 
fZr"". ^^"^ ^"^^^^ With hyJoge„ 

ExZr,r^ as 
Example 21-2) to provide 60 mg of white powders. 

Mass spectrum (M+H)* 2242.149 
HPLC elution time 10.4 min. 
Column conditions 

Column: wakosil 5C18 (4.6 x 100 mm) 
35 „,o) TFA-containing 15% acetonitrile/ 

B (0.1% TFA-containing 45% aceto 



20 



25 
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Arg-Gly-Ile-Arg"Pro-Val-Gly-Arg-Phe-NH2(19P2-L31) 

In a Teflon hydrogen fluoride reactor, the resin 
obtained In 1) was reacted with 3.8 g of p-cresol, 1 ml 
of 1,4 -but anedi thiol, and 10 ml of hydrogen fluoride at 

5 0*C for 60 minutes. The hydrogen fluoride and 1,4- 

butanedi thiol { 1 ml) were distilled off under reduced 
pressure euid the residue was diluted with 100 ml of 
diethyl ether, stirred, filtered through a glass 
filter, and the fraction on the filter was dried. This 

10 fraction was suspended in 50 ml of 50% acetic acid/Hp 
and stirred to extract the peptide. After separation 
of the resin, the extract was concentrated under 
reduced pressure to about 5 ml and chromatographed on 
Sephadex G-25 (2 x 90 cm) . Development was carried out 

15 with 50% acetic acid/ H^O and the 114 ml - 181 ml 

fraction was pooled and lyophilized to recover 290 mg 
of white powders containing 19P2-L31. The powders were 
applied to a reversed-phase column of LiChroprep RP-18 
(Merck) and repeatedly purified by gradient elution 

20 using 0.1% TFA/ HjO and 0.1% TFA- containing 30% 

acetonitrile/ HjO. The fraction eluted at about 25% 
acetonitrile was pooled and lyophilized to provide 71 
mg of white powders. 
Mass spectrum (M+H)* 3574,645 

25 HPLC elution time 18.2 min. 
Column conditions 

Column: WaJcosil 5C18 (4.6 x 100 mm) 
Eluent: A (0.1% TFA/ H^O) 

B (0.1% TFA- containing 50 % 

30 acetonitrile/ H^O) 

Linear gradient elution from A to B (25 min.) 
Flow rate: 1.0 ml /min. 
[Example 22] 

Synthesis of Ser-Arg-Ala-His-Gln-His-Ser-Met (O) -Glu- 
35 Ile-Arg-Thr-Pro-Asp-Ile-Asn-Pro-Ala-Trp-Tyr-Ala-Gly- 
Arg-Gly-Ile-Arg-Pro-Val-Gly-Arg-Phe-NH2(19P2-L31(0) ) 
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The activity to specifically promote release of 
arachidonic acid metabolites from CHO-19P2 cells at 
each concentration was assayed using the amount of 
[^H] arachidonic acid metabolites as the indicator. 

As a result, concentration -dependent cirachidonic 
acid metabolite -releasing activity was detected over 
the range of 10*^^ - 10'*M in nearly the same degree as 
19P2-L31 [Fig. 27]. 
[Example 26] 

Analysis of the coding region base sequence of 

bovine genomic DNA 

pBOV3 was digested with restlrction enzyme EcoRI 
and after fractionation by agarose gel electrophoresis , 
the DNA corressponding to the cDNA fragment was 
recovered to prepeure a probe . This DNA was labeled 
with 32P using a multiprime DNA labeling kit 
(Amersham) . About 2*0x10^ phages of Bovine Genomic 
Library (Clontech BL10153) constructed using cloning 
vector EMBL3 SP6/T7 and Escherichia coli K802 as the 
host were seeded in an LB agar plate and cultured 
overnight for plaque formation. The plaques were 
transferred to a nitrocellulose filter and after 
alkaline modification and neutralization, heat-treated 
(eo^C, 2 hours) to inactivate the DNA. This filter was 
incubated with the labeled probe in 50% f ormamide-Hybri 
buffer (50% formamide, 5 x Denhardt solution, 4 x SSPE, 
0.1 mg/ml heat -denatured salmon sperm DNA, 0.1% SDS) at 
42*C overnight for hybridization. After this 
hybridization, the filter was washed with 2 x SSC, 0.1% 
SDS at room temperature for 1.5 hours, and further 

washed in the same buff e • at 55*C for 30 minutes. 
Detection of the clone h^oridizing with the probe was 
carried out on Kodak X-ray film (X-OMATTMAR) after 4 

days of exposure using a sensitization screen at -SO'C. 
After development of the film, the film was collated 
with plate positions and the phages which had 
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nitrile/ H^O) 

Linear gradient elutlon from A to B (15 minO 
Flow rate: 1-0 ml/min. 
[Example 24] 

5 Determination of arachldonlc acid metabolites - 

releasing activity of synthetic peptide (19P2-L31) 
The activity of the peptide {19P2-L31) synthesized 
in Example 21 to specifically release arachldonlc acid 
metabolites from CHO-19P2 cells was assayed In the same 
10 manner as Example 11 • The synthetic peptide was 

dissolved in degassed distilled H^O at a concentration 
of 10'^ 

and diluted with 0.05% BSA-HBSS and the activity to 
promote release of arachldonlc acid metabolites from 

15 CHO-19P2 cells at each concentration was assayed using 
the amount of [^H] arachldonlc acid metabolites as the 
indicator. As a result, concentration-dependent 
arachldonlc acid metabolite-releasing activity was 
detected over the range of 10'"M - lO'M [Fig. 25]. 

20 When the arachldonlc acid metabolite-releasing activity 
of peptide 19P2-L31(0), i.e. the methionine-oxidation 
product of 19P2-L31 synthesized in Example 22, was 
compared with that of 19P2-L31, it was found that the 
activity of 19P2-L31(0) was equivalent to the activity 

25 of 19P2-L31 as can be seen from Fig. 26. 
[Example 25] 

Determination of arachldonlc acid metabolites- 
releasing activity of synthetic peptide (19P2-L20) 
The activity of the synthetic equivalent (19P2- 
30 L20) of natural peptide P-2 as synthesized in Example 
23 to specifically promote release of arachldonlc acid 
metabolites from CHO-19P2 cells was determined as in 
Example 11. Thus, the synthetic peptide was dissolved 
in degassed distilled H^O at a final concentration of 
35 lO'^M and this solution was serially diluted with 0.05% 
BAS-HBSS. 
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from the dorsal region of rat medulla oblongata and 
using FastTrack (Invitrogen) , poly(A)*RNA fraction was 
prepared. To 5Ug of this poly(A)*RNA was added the 
primer random DNA hexamer (BRL} and using Moloney mouse 

5 leukemia reverse transcriptase (BRL) and the 

accompanying buffer, complementairy DNA was synthesized. 
The reaction product was precipitated from ethanol and 
dissolved in 12m of DW. In addition, from 1/xg of 
this poly(A)*RNA, a cDNA was synthesized using Marathon 

10 cDNA amplification kit (Clontech) according to the 

manual and dissolved in 10 ul, of DW. 
[Example 28] 

Acquisition of rat bioactive polypeptide cDNA by 
RACE 

15 To obtain the full coding region of rat bioactive 

polypeptide cDNA, an experiment was performed in the 
same manner as the acquisition of bovine cDNA. First, 
PGR was ccirried out using the same primers P5-1 (SEQ ID 
NO:35) and P3-1 (SEQ ID NO:36) as used in Example 18 as 

20 primers and the complementary DNA synthesized in 

Example 27 using the primer random DNA hexamer (BRL) 
and Moloney mouse leukemia reverse transcriptase (BRL) 
as a template. The reaction system was composed of 
1.25M1 of the template cDNA, 200 ^aM of dNTP, ljUM each 

25 of the primers, ExTaq (Takara Shuzo Co., Japan) as DNA 
polymerase, and 2.5A£1 of the accompanying buffer, with 
a sufficient amount of water to make a total of 25 Ml. 
The reaction was carried out at 94*C for 1 minute, 
followed by 40 cycles of 98*0 x 10 seconds, 50*0 x 30 

30 seconds, and 72*C x 5 seconcs, and the reaction mixture 
was then allowed to stand at 72*0 f .r- 20 seconds. The 
thermal cycler used w. s GeneAmp2400 {Perkln Elmer)* 
The amplification product was subjected to 4% agarose 
electrophoresis and ethidium bromide staining and the 

35 band of about 80 bp was cut out. Then, in the manner 
described in Example 19, the DNA was recovered. 
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"covered. Then, plating ^ 
hybridization were repeated m the .a»e banner for 

Cloning Of the pharges. 

bv .T^ ^""^^^^ ^^^^^^^^ ^ l^ge scale 

ext^L^e?*;.'"'"^ ^^^^^ DNaU ' 

extracted. Then, cleavage at the ™c^,h„. 

sen «.d Ba«l Cleavage sites at ^tn ! " '""^ 

^1 . . =>Ates at both ends of the 

Cloning site of the vector and detection of the 
inserted fragment derived from bovm. • 

carried out by agarose'Ii e:e:t JL""' 

?fti »c , ®-*-ectrophoresis [Pio 

28]. AS a result, i„ the case of BamHI digestion 3 
fragments were detected in addition to J. It 

derived from the phages i„ th. 

i^nages. In the case of Sail 

digestion, one band overlapping the pbage band „a. 

:r:r; trr/irrr^— ™red 

.rag^t Into a plasj:neo^:r 1:^: u 

<E. coll-derlved al.»llne Phosphatare .tre" . 

vector p„ci8 ,P,.ar»acla, and Int^od"! "to , 

™iO,. rr«. this ^croorganls™. a gerj-Cved ^xx 

fr.g,».„t-i„serted plasmld p»* was prepared on I 

n~™ircX^' ^^^^^^^ - 
..r.in .x^r *»..e/c^r ^rnrrt""' 

sequencer «,d the sa^e manufacturer's kit Ts a 
result, the sejuenoe shown l„ pig. 2, , ^ 

comparison with the coding reglo^ of c^^ 
because of its being derived ItZ **" 
coding region Is ^^I.^T^IZT'::^^.:^ 
CF^.. 30,. ng. 31 and XD Nof« ^Jasent ^e"", 
ecld secrience predicted free, this bov!™ 
region (excluding the Intron region 
[Example 27] 

Preparation of rat ^dulla oblongata poly,A, 
fraction and synthesis of cDMA 

"Sing xsogen <Hlppo„ oene,, total rna „as prepared 
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initiation co-lon (SEQ ID NO,77, «.d rR for the 3' side 

iniuJ-« fczvn TD NO: 78), were 

t^r^eir «.PX«, - «a^« inciuein, t.. .-U- 

rR-6'-AGCA(»GGAG»GGO*GGGIAe»OS»-3' (SBO ID NO. 

„sin9 t^e CDNA prepared using «clc„« 
XeuKen-ia reverse transcriptase i"^--™" " 
te.^late and ExTa, (TaXara sho.o Co • 

carried out W repeating 40 7=^*' "/J^'J^.'^fp^anct 

fiRr X 60 seconds. The amplification y 
:r su«""d to agarose electrophoresis and et.idiO» 
TrLIde staining and a tend o. a.out 3=0 »P ».s -t 
ont. ..e DNA-as recovered, su.cXoned P-^^^ 
vector pCRTMII. and mtiodooed into E. coll J 
r^le 19 The plasmia was extracted fro- the 
Exawle sequence was aetersOned. As 

:oror;at-roactlve pox^ptlde «as ohtained .rig. 

32] 

'"T^Utis o. CD»A .ro. the hu»an total .rain 
ply(A)*RNA fraction 

dissolved in 30 Ml of TE. 

(Example 31] K^o^otlve polypeptide cDNA by 

Acquisition of human bioactive poiyp v 

RACE 
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subcloned into plasmid vector pCRTMII, and introduced 
into E. cpli JM109. and the inserted cDNA fragment was 
sequenced. As a result, a partial sequence of rat 
bioactive polypeptide could be obtained. Based on this 
5 sequence, two primers, namely RA (SEQ ID NO:75) for 3' 
RACE and.RC (SEQ ID NO: 76) for 5' RACE were synthesized 
and 5 ' and 3 ' RACEs were carried out . 
RA • 5 • -CARCAYTCCATGGAGACAAGAACCCC- 3 ' 

(Where R means A or G; Y means T or G) (SEQ ID NO:75) 
10 RC : 5 • -TACCAGGCAGGATTGATACAGGGG- 3 ' 

(SEQ ID NO -.76) 
As a template, the template synthesized using 
Marathon cDNA amplification kit (Clontech) in Example 
27 was diluted 40 -fold with the accompanying tricine- 
15 EDTA buffer and 2.5 Ml of the dilution was used. As 

primers. RA and the adapter primer API accompanying the 
kit were used for 3' RACE, and RC and API for 5* RACE. 
The reaction mixture was prepared in the same 
manner as above. The reaction conditions were 9^X: x 1 
20 minute. 5 cycles of 9BX: x 10 seconds. 72t: x 45 
seconds. 3 cycles of 96X: x 10 seconds. 70"C x 45 
seconds, and 40 cycles of 98*0 x 10 seconds, 68*C x 45 
seconds. As a result, a band of about 400 bp was 
obtained from 3' RACE and bands of about 400 bp and 250 
25 bp from 5- RACE. These bands were recovered in the 
same manner as above and using them as templates and 
the primers used in the reaction, sequencing was 
carried out with Dye Terminator Cycle Sequencing Kit 
(ABI). AS a result, the sequence up to poly A could be 
30 obtained from the region considered to be the 5' 
noncoding region. 
[Example 291 

Acquisition of the full-length cDNA of rat 
bioactive polypeptide by PGR 
35 Based on the sequence obtained in Example 28, two 

primers, viz. rF for the region including the 
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expected. This band was recovered in the same manner 
as in Example 28 and using the recovered fragment as a 
template, sequencing was carried' out with Dye 
Terminator cycle Sequencing Kit (ABI). As a result, a 
5 partial sequence of human bioactive polypeptide could 
be obtained. Therefore, based on this sequence, 
primers HA (SEQ ID NO:82) and HB (SEQ ID NO:83)'were 
synthesized for 3' RACE and primers HE (SEQ ID NO- 84) 
and HF (SEQ ID NO:85) for 5' RACE and 5' and 3' RACES 
10 were carried out. 

HAj5'-GGCGGGGGCTGCAAGTCGTACCCATCG-3' (SEQ ID NO- 82) 
HB:5'-CGGCACTCCATGGAGATCCGCACCCCT-3' (SEQ ID NO-83) 
HE:5'-CAGGCAGGATTGATGTCAGGGGTGCGG-3' (SEQ ID NO -84) 
HF:5-.CATGGAGTGCCGATGGGTACGACTTGC-3' (SEQ ID NoisB) 

AS the template. 2.5U1 of a 20-fold dilution of 
the cDNA prepared in Example 30 in tricine-EDTA buffer 
was used. For the initial PCR. reaction mixtures were 
prepared in the same manner as above except that HA and 
adapter primer API were used for 3 • RACE and HE and API 
for 5' RACE. The reaction sequence was 94^ x 1 
minute. 5 cycles of 9BX: x 10 seconds. 72'C for 35 
seconds, 5 cycles of 98X: x 10 seconds, 70'G x 35 
seconds, and 40 cycles of 98t: x 10 seconds, est: x 35 
seconds. Then, using lui of a 100-fold dilution of 
this reaction mixture in tricine-EDTA buffer as a 
template, a second PCR was carried out in the same 
cycles as the first PCR. However, the reaction mixture 
was prepared using primers HB and API for 3' RACE or HF 
and AP2 for 5- RACE and Klen Tag (Clontech) as DNA 
polymerase and the accompanying buffer. As a result a 
band of about 250 bp was ob* ined from 3' RACE and a' 
band of about 150 bp from 5 -RACE. These bands were 
sequenced by the same procedure as above and using them 
in combination with the partial sequence obtained 
previously, the sequence from the region presumed to be 
5'-noncoding region to polyA of human bioactive 
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,™rtiae established in Example 28 IFlg. 331, the 
I^r. region. ^ rat ah, hovlae pol^Pti,e= 

selected and the followihg 3 primers Rl (SEQ ID 
R3"sEQ ID N0 = 80,, and R4 (SEO ID »0 = 81) .e« 
etnthl^l'ed Ln, a^liflcatlon of the region flanlced 
rSel was attempted hy PCR using hu»an cDNX as a 
^!^e Referring to Fig. 33. bovine, aa represents 
no acid sejenoe of bovine pol^eptide. bovine, 
r, rprost tt base serene, of the D» coding fox 
bovine polypeptide, and rat. sag represents the base 
r^eno'e of the DH. coding for rat P°^V^^---^^^„, 
K1.5..ACGTGGCTTCTGTGCTTGCTGC-3' '^'^ " "° 

S 5.-GC<:TGATCCCGC<»CCCGTGTAC»-3. (SEQ ID «O = 80) 
^4 5' -TTGCCCTTCTCOTSCCGAAGCGGCCC-3' (SEQ ID NO.BD 

' The cDNA prepared using Marathon ODHA 
™l«ioation Kit (Clontech, in Example 30 "^^^"^ 
3o!fold With trioine-EDX. buffer - ^ ^tuxe 

dilution was used as a template. The re 

1:^0; ™;) an. OK. pol..e.ase ExTa. (T^ara 

and a sufficient amount of water to maKe a tota 
Ml The reaction conditions were 94'C x 1 minute, 
followed by 42 cycles of 98<C x 10 seconds. 68t: x 40 
Teconds 7nd . ninute of standing at .^^C , Then u^in, 
1,.^ of a 100-fold dilution of the above reaction 
lLtu° e m " icine.BDT. buffer as a template the same 
Taction mixture as above except that the primer 
combination was changed to Rl and R3 was ^^^^^^^^^ 
PCR was carried out in the sequence of 94-0 x 1 minute 
nd Tcycles of 98^ x 10 seconds. 68t: x 40 seconds, 
^e alpSlration product was subjected to 4* agarose 
Tlectrophoresis and ethidium bromide staining. As a 
result, a band of about 130 bp was obtained as 
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the protein encoded by the UHR-l gene with th. ^mi 
acid se^ence of the protein encoded by hCR3 

As a result, the two sequences had 91 6* i^^r.^-,^ 
over 359 a^no acids, suggesting that u J-1 is Tph,"! 

oy UHR 1 functions as a receptor for 19P2-L31 i-u 
xnventors of the present invention carried Jut ! 
Cloning of mm-1 cDNA and subcloned it into CHO cell! 
to construct a stable expression cell linl 
below. . -^^"^ described 



By the extraction using FastTrack™ kh- 
(invitrogen,. poly(.>^H.A was prepared fro. tbe 

the following two synthetic dna 
prepared. y'i-neric DNA primers were 

(1) 5'-GTTCACAG{GTCGAC)ATGACCTCAC-3' 

25 HO?95) Parentheses, (SEO ID 

(2) 5* -CTCAGA(GCTAGC)AGAGTGTCATCAG-3 • 

reaction. = „ i Tsl;. T" '"^ 

-L OX a 1:1 mixture of Pv /m , 

Shuzo) and Tag Start Antibody (Clontech) 5 J 

5 reaction buffer attached to Ex Taa 4 i'l °" ^ 

1 /^l each Of the primers of 50 1m 

f imers of 50 UM concentration were 
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polypeptide was obtained. 

[Example 321 ^ ^ ^^ 

Acquisition of human bioactive polypeptide full- 
length cDNA by PGR 

Based on the sequence obtained in Example 31. two 
primers 5H (SEQ ID N0:86) and 3HN (SEQ ID NO:87) were 
synthesi^ed for amplification of a fragment including 

full-length cDNA. ^ o^v 

5H.5'-GGCCTCCTCGGAGGAGCCAAGGGATGA-3' (SEQ ID NO:86) 

3^.5' -GGGAAAGGAGCCCGAAGGAGAGGAGAG-3' (SEQ ID NO:87) 

Usinq 2 5M1 of the cDNA prepared using Moloney 
„ouse leuKemia reverse transcriptase (BRL) in Example 
30 as a template and the reaction mixture prepared 
using Klen Taq DNA polymerase (Clontech), the PGR 
reaction was conducted in the sequence of 94^ x 1 
minute and 40 cycles of 98^: x 10 seconds. 68X: x 30 
Teconds The fragment of about 360 bp obtained was 
recovered and subcloned (pCR« 2.1 was used as the 
vector) in otherwise the same manner as Example 29. 
The plasmid was recovered and its base sequence was 
determined. As a result. E. coli ^"^^^^^^^^^^^/"^ 
tbe human bioactive polypeptide full-length cDNA was 
Obtained [Fig. 34]. m regard to the amino acid 
sequence of the translation region, a comparison was 

between this human bioactive polypeptide and the 
bovine polypeptide shown in Example 20 or the rat 
polypeptide in Example 29 [Fig. 351. 
[Example 331 

(1) Preparation of UHR-1 expression CHO cells 

Recently, the orphan receptor UHR-1 has been 
cloned from the rat suprachiasmatic nucleus by Susan K 
:elch and coworKers (Biochemical and Biophys cal 
Research Communications. Vol. 209. No. 2. pp. 606-613. 
1995 ) 

'eased on this report, the inventors of the 
present invention compared the amino acid sequence of 
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One Of those base substitutions involves an amino 
acid substitution of -Leu (CTC) - »Val (gtc) . The 
construction of the UHR-i expression vector was carried 
out as follows. cLxxAca 

The pCRli-UHR-i was cleaved with the restriction 
enzymes Nhel (Ta.ara Shuzo, and Sail (Taicara Shuzo^ 
The sample available on cleavage was electrophoresed on 

Zs ael7 the band- was cut out. 

^^ter rM^rr"' centrifuge tube with a 

roorV ''°"^ ' " thawed at 

room temperature. The tube was then centrifuged at 

15 ^^Iter ^"r"'^*^^^ ^^"^-^ in the bottom of th! 

15 filter. This solution was extracted with phenol 
Phenol-chloroform <i..i,. and diethyl ether in "he 
routine manner to remove impurities and the DNA was 
precipitated from ethanol to recover a cON. fragment 

The pAKKO-UlH was cleaved with the restriction 
20 enzymes Nhel (TaXara Shuzo, and Sail (Talcara ShuzoTand 
the vector was isolated and extracted from an agLose 

(T^^a Sh " "^'"^ system 

(Takara Shuzo). the cDNA fragment obtained above was 

25 mn at :Ti r """""" ^"^-^ - ---- 

ligation T "^""^ ^ P-ti- °^ this 

ligation product. E^^^^O^ caii JM109 was 

transformed to construct a transf ormant . E^.^.,^ 
£Sli JM109/PAKKO-UHR-1. This tran«;-Fo™ / CP^riQMa 

n« i. inis transf ormant was cultured 
overnight in 2 ml of ampicillin (50 nn/j.i\ 
30 LB medium and uslna «n ^ SMD -containing 

(Kurabol .r , automatic piasmid extractor 

(Kurabo), the piasmid DNA (pAKKO-UHR-1) was obtained 

lZt~" ^^"^"^^ " ^^'^^ -agment-PAKKO-mn 
to " ^/ """'"^'"^ "''^ ^ fluorescent sequencer 

to confirm completion of the construction Tf the 
35 expression vector pAKKO-UHR-l. 

(2) introduction of the UHR-i expression vector into 
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used and the whole amount was made up to 50 jt/ 1 with 
distilled water • 

The PCR was performed according to the schedule 
of denaturing at 95 x 2 min. and 27 cycles each 
5 consisting of SSt: x 30 sec, 65*0 x 30 sec. and 72t:, 1 
min- , followed by final extension at 72 *C x 7 min. 
After completion of cycling, a portion of the reaction 
mixture was electrophoresed on an agarose gel. After 
ethidixiro bromide staining, a 1.1 kbp ( approx . ) band was 

10 excised, centrifugally filtered using a centrifugal 
filtration tube (Millipore), extracted with phenol, and 
precipitated from ethanol to recover the DNA. The 
recovered DNA was subcloned into the plasmid vector 
pCR™II according to the manual of TA Cloning Kit 

15 (Invitrogen) (pCRII-UHR-1) and introduced into 
Escl>^righJ,a coll JM109. The resultant transformant was 
cultured in ampicillin- containing LB medium and the 
plasmid was extracted with an automatic plasmid 
extractor (Kurabo). 

20 This plasmid was subjected to sequencing reaction 

using ABI PRISM Dye Teriminator Cycle Sequencing Kit, 
PS (Perkin- Elmer) according to the manual and the 
nucleotide sequence was read out using a fluorescent 
automatated DNA sequencer (ABI). 

25 The above sequencing revealed that the cDNA 

fragment obtained by PCR was a 1116bp fragment [Fig. 
52] • Fig. 52 shows the nucleotide sequence of the full 
coding region of the rat UHR-1 constructed on the 
expression vector pAKKO-UHR-1 and the amino acid 

30 sequence encoded thereby. In Fig. 52, the underscored 
sequences (1) and (2) correspond to portions of the 
respective primer sequences. The bases different from 
those of the known nucleotide sequence (C in 664- 
position, G in 865-position, G in 897-position) are 

35 double- scored. The known nucleotide sequence presented 
here is a reproduction of GenBank Accession No. S77867. 
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Stored at -20^0. 

The receptor binding experiment was performed 
using CHO-19P2-9, CHO-UHR-1, and mock CHO as receptor 
expression CHO cells. CH0-19P2-9 cells were obtained 
by picking up a CHO-19P2 cell clone showing 
particularly high activity to stimulate the release of 
arachidonic acid metabolites by 19P2L-L31 from, a 
limiting dilution culture in a 96-well microtiter plate. 
The t mock CHO cells were control cells . obtained by 
transformation with the expression vector pAKKO alone . 
Those cells, grown in tissue culture flasks , were 
respectively scraped off with 5 iiiM EDTA/PBS and 
resuspended in 0.05% BSA/ 0.05% CHAPS-containing HBSS at 
a density of 0.5x10^ cells/ml. To 100 U 1 of this cell 
suspension was added ] -19P2-L31 at a final 

concentration of 200 pM. In addition, as an NSB (non- 
specific binding) experiment, 19P2-L31 was added to 
portions of the cell suspensions at a concentration of 
200 nM- The reaction was performed at room temperature 
for 2.5 hours. ; After the reaction, B/F separation was 
carried out . with a glass filter GF/F (Wattman) and the 
radioactivity trapped by the filter was counted with a 
gamma-counter as a receptor binding amount. 

The results of receptor binding experiments using 
["^I]-19P2-L31 in living cells are shown in Fig. 36. 

To 100 Ul of a cell suspension, 0.5x10^ cells /ml, 
was added ["^I J -19P2-L31 at a final concentration of 
200 pM, and after a 2.5-ho\ir reaction at room 
temperature, the amotint of -19P2-L31 bound to the 

receptor and the non-specific binding amount were 
determined with a gamma counter. The experiments were 
performed in tripLicate and the mean values and 
st2Lndard deviations were calculated. 

In the CHO cells in which hGR3 and UHR-1 were 
expressed, specific binding of l"*I ] -19P2-L31 was 
observed. Those results indicate that the protein 
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CHO dhfr- cells 

^ cm-diameter tissn*. 

Prom 20 u 3 of the mil! i hours. 
Transfer. Nippon g«,.,. :„,/°°1 

freto on. and the mx\ replaced with 

vcMignt. The medium wa<? r-*...! 
fre.h one a„in and father Incnnated for l d. ""^ 
the medium was replaced with . . 

"e«um, the complL wa^ TcuLr tTL"""^"' 
cells were harvested fr-on, 

treatment and . recutLrt ."Lwru'd 

enhanced yield of the i- density for an 

procedure, a CHO-UHR-i celTIr'"'" -^ove 

expression of UHH-i could he ^lo^^" 
[Example 34 J cioned, 

laheling of 19P2-L31 and » 

experiment using the labeled I9P2-L3I "^^^^^^-^^'^^"S 

The raaiolabeling of 19P2 

using f"*il-Boii-nn u ^^*'2-I.31 was carried out 

CVmol, was transferred toTToTTl 

^led thorough!, with nitL^e, '"^^ 
redissolved in 2 a\ ryf ^ ^ » " gas. It was 

" « Phosphate :4e' ^ roTV"' ' " ^ 

-^thetle X,P2.,31 were 'added Vter'T'""'" 
reaction was carried out .r "fa-«3. the 

"ihutas. reaction 1 tU""t " 

1-0 « glycine buffer and the ^on """* ' " « 

"PPlled onto a reversed nh. T 
0<=s-ao™cTP, to seZatt IhT 

19P2-L31). The fra«!™ """"l d"'!,. 

-ted with ^ vc\r::f :rr.^L.Q'rr;"' 

— » a«., distributed in I'aT" X^s^-an" 
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oOHA .as sy.thesi.ea using 10 » «« reverse 
transcriptase XL (TaXeraK ^ ,pH 8.3), 

f l„el • 4"'^thetlo reaction protocol 

, was 30.3 - 10 ^^^^^^-^ , J „„tlo„ product was 

' ""■..'^L fL etL"l and dissolved In Trlclne-EDTA 
precipitated fron, et p„iv(M-I»A/ • 

l^«er to give a °' control plassdd vector 

Tat -.3-pn^^^^^^^ ^-^clt;: 

° ' = V Accession No. M17701) «as amplified by 

CC3PDH -"-;™;\l3i.ed .xo. the rat pituitary 
PCR using the CDNA ^^.^^ ^^^^^^^^^ 

poly(A) RNA^ P-J ,,ove as a 

''"'T'"LcLtec^'"«3PDH an^lification primer set. 
15 template and ^^^^ cDNA of GH3, as 

"HR-1 p,i„ers. followed by 

a template. ^ ^ of TA Cloning Kit 

subcloning into the pCR z-i 

^ ,rECF: ^ -!!^^^^^3^cceGCAGAAGGTTGA.3- (SEQ ID NO:89) 

rRECR: 5 -^^^2ce^ into Es^si^^EiShlS 

Those were introduce^ ^^^^^^ peptide. 

provide transformants. a 

Lio,.p»v3, -;^^r: r-"^^ 

25 of """'""T %ne Plasmld was purified wltn 

containing .B -dl- - ^^er tne 

"cXtrinstter^-d „o„ optical density, used 

as a positive control plasmid vector. 

30 (3) RT-PCR ... control 

cDH^ '^^ J .,„ve were used 

^"r\rtrwTro wlthlut -utlon to . sulta.^ 

Z^:, water. .or ---- - 

ri.:^:- r:e:r ^r:^:^^: ^^t. and t. 
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encoded by hGR3 or UHR-1 functions as a specific 
receptor of 19P2-L31. 
[Example 35] 

Specific stimulation of arachidonic acid metabolite 
release from CHO-19P2-9 and CHO-UHRl by 19P2-L31 

The action of 19P2-L31 to stimulate arachidonic 
acid metabolite release from CHO-19P2-9, CHO-UHRl/ and 
mock CHO was assayed by the same procedure as described 
in Example 11 . 

Fig. 37 shows the results of assays of 
arachidonic acid metabolite releasing activity of 19P2- 
L31 in CHO-19P2-9 and CHO-UHRl. The experiments were 
performed in duplicate and the mean results are shown. 

In CHO cells with expression of UHRl, too, a 
comparable degree of arachidonic acid metabolite 
releasing activity of 19P2-L31 was found as in CHO- 
19P2-9. Those results indicate that the protein 
encoded by UHR-1 functions as a specific receptor of 
19P2-L31 as does hGR3. 
[Example 36] 

Assay of the expression of rat tissue ligand 
polypeptide and rat G protein-coupled receptor (UHR-1) 
by RT-PCR 

(1) Preparation of poly(A)*RNA from rat tissues 

Using an S-week-old rat ( cf ) , poly(A)^RNAs from 
various tissues were prepared in amounts ranging from 
about 5 to about 30 g by the isolation of total RNA 
with Isogen (Nippon Gene) and subsequent purification 
with an oligo(dT) cellulose column (Pharmacia). 

To completely remove the genome DNA from the 
poly(A)*RNA fraction, one unit of DNasel (Gibco BRL, 
amplification grade) was used to decompose the DNA at 
room temperature. After addition of 25 mM EDTA, the 
reaction mixtxire was incubated at 6513 for 10 minutes 
to inactivate the DNasel. The mixture was diluted to 
40 ng/Ml with water, and from a 160 ng portion thereof. 
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the lung, thymus , pancreas , kidney, adrenal « and testis. 
Those results suggest that UHR-1 and its ligand peptide 
are playing important roles in various tissues for the 
modulation of their functions. 
[Example 37] 

The influence of 19P,2-L31 on glucose-induced increase 
in plasma insulin concentration 

Wistar rats (8-10 weeks old > ) anesthetized 
with pentobarbital (65 mg/kg, i.p.) were transitorily 
dosed with glucose (86 mg/rat) alone or glucose in the 
same dose plus 19P2-L31 (675 pmol, 2.25 nmol. 6.75 nmol, 
or 67.5 nmol, per rat) via the common jugular vein, 
while the . blood was serially drawn from the 
contralateral common jugular vein and the plasma 
insulin concentration was determined : by 
radioimmunoassay. For this determination, Amersham's 
insulin assay kit was used. 

19P2-L31 in a dose of 675 pmol, 2.25 nmol, or 
6.75 nmol. suppressed the first-phase burst of plasma 
insulin concentration occurring 2 minutes following 
glucose loading and the second-phase moderate rise in 
plasma insulin concentration beginning around 6 minutes 
following administration. Administered in a dose of 
67.5 nmol, 19P2-L31 completely inhibited both the 
first -phase and second-phase increases in insulin 
concentration [Fig. 40]. 
[Example 38] 

The influence of the ligand polypeptide on the 
behaviors of mice 

The inventors investigated the influence of 19P2- 
L31 and 19P2-L20 administcjred into a lateral ventricle 
of mice on their behaviors. Thus, mature male ICR mice 
(body weights at operation: ca 35 g) were anesthetized 
with pentobarbital 50 mg/kg i.p. and immobilized in a 
rat brain stereotaxic apparatus. The skull was exposed 
and a hole was drilled with a dental drill for 
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sn,.. set were used, respectively, at a 
following primer set 

final concentration of ^00 "M^ • ^ ^^^^ 

5.-GGC.GCTGAGTTGGCCAAGTCCAGT- (SBQ^ ^^^^^^^ 

The reaction mixture =°"«i^^Jf^ °* ^ ^f^^al concen- 
.e.plate. 200 nM each ^^^^ .3 .K. 

tration 100 U M each), and KlenTaq v 

pox^^e .na .sea "^---r Z:.r. 

suffer attached to „ follows. 

^llflcetlon reaction ^^^^^ „^ , ,„ 

„c, e.^ X .0 ..=.. 34 cycles 

llgand peptide. SA^C X 1 «in_ ^he amplification 

98 C X 10 sec. ^ „„ „ ethiaiom bromide- 

p„duct was electrophoresed on 

etalned 1.2. or 4% '^^^'' ^^'^J^ (rotodyne. 

'TT^r the concentration of the band was 
roto/Ecrips) and the c analytical 

..Vitalized -^\^^:^TIJ:Z.o^^- - data 
, software (Advanced ^ poly(A)^RNA. ana 

the data for ^ ^ additionally, in the value 

pg per 4 ng pg for G3PDH [Figs, 

found hy dividing the pg value oy pg 

' "V/a result. UHR-l and the ligand peptide were 

As a resuxi:. . ,„ tissues. The level of 

eonflrmed " -^^--^fh^h in the hypophysis and a 
expression of UHR-l was y ^^^^ 

.„ad aistrlhution ^ -^^^^^rtlLsues were not 
,0 levels of expression J*' ''^^^^ gi^a. on 

so nl^ with — jUresslon of the li^ana 
the other hand. th. level ^^^^^^^^^ ^ 

peptide was high ^" " „a i<« i„ the 

.^thalamus. /;:r,,:rr,issues , the ligand 

" ::::re wVs e^ressea at comparatively high levels in 
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"g. 41 that »hea 10 mwi of 19., L51 

the spontaneous „otor actltlty of i -^^i^ered. 

Significantly dnrlno th. . inereasea 

«te. aa^Jtrri ^eriUT 'l" 

e Significant change l„ the itTfasnr " '"""^^ 

Of lm-L31 was ae^lnisteL no " ' 

spontaneous activity .n« '° ^"""^ 

aecreasae slgnlflcJtly onxratToT^ 
aa«l„istratlon ,Plg. " „ ^ 

«.e a^unt of spontaneous X JtLT"' °' 
significantly at 25 ,0 ""Ivity was Increased 

a^lstxatlon. I^e ' a^ouit """T '""""^^ 

sl»ilap trend bnt did not T ""^^ also showed a 

With 0.01 Jot:\Tz 

--ity was increased signiicl'..^'-^^-^-''^ 

rr:airr- :t:r::::- - — 

The influence of the Hr.=„^ 

i-fuced hypothenala In^mC °" -«»-Plne- 

Mature iwle ICR mice (body w-i„h^= 
35 g) were anesthetized LZ " o*"^""""' 

l-P. and i^ohilized in "^'"^r """" " "^/-^ 
apparatus. ^e s^i exposed td" /tr"'" 



-^"led With a dental drill Tor"" ° 

in one lateral yei"icie TTf' ° 
guide cannula for tncie. a stainless steel 

30 (fro. bregma,, ^''^J^ AP: .0.5 

The guide cannula was ric^idly se. L . "T.^^"" 
an adhesive. After cn.J..„! 1 '^"^ '° ^"^"^^ -ith 



an adhesive. After cperatlcn "''^ "''"^^ ^^^^ 

at least 3 days f^r 

temperature was then ""^"^"P^^^^^^" the body 

/. measured. T>,«r. 

(Apopron inj. 1 Dalichi pv, reserpine 

injected ~eou^t ^rTir 'later 
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insertion of a guide cannula into one lateral ventricle. 
Thus, a stainless steel guide cannula (24G, 5 mm long) 
for intraventricular medication was inserted with its 
tip set. at AP: +0.6 mm (from bregma), L: 1 mm (left), 

5 and H: -1 mm (from dura). The guide cannula was then 
rigidly secured to the skull with an adhesive . After 
operation, the mice were reared for at least 3 days for 
recuperation : and then submitted to an experiment for 
behavioral analysis. 

10 The spontaneous motor activity of mice was 

measured using a Jiggle, (spontaneous . movement ) cage 
made of clear acrylic resin, 24 x 37 x 30 cm, in a 
soundproof chamber. The mouse was individually housed 
in the above cage, and under a 12-hr light -and -dark 

15 cycle (ON: 6 to 18 o'clock) and with free access to 
water and food, the amount of spontaneous motor 
activity and the amount of rearing were respectively 
measured. The amount of spontaneous motor activity was 
measured with Supermex (Muromachi Machinery) . The 

20 peptide or phosphate buffered saline (PBS) was 
administered at 2:30 ± 30 min. , p.m. For 
administration, a stainless steel microinjection 
cannula (30 G, 6 mm long) was passed through the guide 
cannula. The microinjection cannula was connected to a 

25 microsyringe pump via a Teflon tube and either PBS or a 
PBS solution of the peptide was infused at a flow rate 
of 2 Ml/min for 2 minutes. The microinjection cannula 
was left inserted for at least 2 minutes after 
completion of infusion and, then, removed and the 

30 amount of spontaneous motor activity was measured. 

The results were expressed in mean ± S.E.M. and 
the significance of the relative effect of the peptide 
and PBS treatments on motor activity was analyzed by 
Student ' s t-test. The difference at the 5% level of 

35 significance (p<5%) on a two-tailed basis was regarded 
as being statistically significant. It is clear from 
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positions around the hole. A stainless steel guide 
cannula, AG-12 (inside dia* 0.4 mm, out. dia. 0,5 mm, 
Acom), was inserted with its tip situated in the 
superior domain of the area postrema. For this purpose, 
5 the guide cannula was inserted from the anterior 
direction at an angle of 20 degrees with the vertical 
direction (Fig. 46; the figure shows a microinjection 
cannula which is longer than the guide^ cannula by 1.0 
mm). The stereotaxic coordinates of AP: -0.6 mm (from 

10 interoral line), L: 0.0 mm, H: +1.5 mm (from interoral 
line) were used with reference to the atlas of Paxinos 
and Watson ( 1986 ) . The guide cemnula was secured to 
the skull with an instant adhesive , a dental cement, 
and said anchor screws. In the- guide cannula, a 

15 stainless steel dummy cannula, AD-12 (out. dia. 0.35 ram, 
Acom), was inserted and secured in position with a cap 
nut (Acom). Thereafter, the rats were reared in 
individual cages . 

The animals were reared for about a week 

20 following cannulation for recuperation and a surgery 
was performed for measurement of conscious blood 
pressure. Thus, the rat was anesthetized with 
pentobarbital 50 mg/kg i.p. and immobilized in supine 
position on a dissection pad, and the left femoral 

25 artery was exposed. A polyethylene tube, SP35 (in. dia. 
0.5 mm, out. dia. 0.9 mm, Natsume Seisakusho), was cut 
to about 60 cm in length and the cut tube was filled 
with 200 U/ml heparin -containing saline and inserted 
into the femoral artery over a distance of about 2.5 cm 

30 and secured in position. The other end of the tube was 
passed beneath the dorsal skin and exposed from tl i 
cervical (dorsal) region. 

After one night following operation, the poly- 
ethylene tube was connected to a pressure transducer 

35 (Spectramed) and the blood pressure was measured. 
After the blood pressxire reading had become steady, the 
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i-^^nsferred to Individual cages for body 
mice were transferred t stainless steel 

terooeratTire measurement. A stainxes 

IZoinJectlcn cannula (30 G. 6 ™n long) was passed 
into the. guide cannula. The microinjection cannula was 
connected to ,a microinjection syringe pump, via a Teflon 
tuhe and PBS or a PBS solution of the peptide was 
. * .A »t a flow rate of 2 /xl/min. for 2 minutes. The 
^Zt,V.:J. 7^^^' w« X... instaxx-a for « Xe„t 
2 :.l„u«s , f oXXowtog ccpxeticn of infusion and. then. 
r«,»ved ana the rectal temperature was -"-s-rel^ 

The results «ere expressed in mean ± S.E.M. ana 
the si^ificance of the reXative effeot of the peptiae 
L PbI tre.t,»nts on body te„perature was analyzed W 
"^alnfs t-test. The aitference at the 5% leveX of 
riruicanc. on a t«o-t.iX.a basis was regarded as 
be!^"statisticaxxy significant. It is cxear fro. T.^ 
TLt «hen 10 nnoX 19P2-t31 «as administered, ^e 
"ay temperature depressed by reserpine v,as elevated 
sifnificLly as compared with the PBS J^"'^^ 
Th!s elevation of body temperature peaked at « J""'^ 
following administration of l.Pa-L31. on the other 
hand, no difference was found between the X9P2 
amoX group and the control group. 

re""— e Of the ligand polypeptide on rat blood 

-"""^e inventors of the present invention studied 

Mr ioB'3-T'?i Inlected into the area 
the influence of 19P2-L31 injei-u 

postrema ,AP, of medul. oblongata on rat blood pressure. 
Lture male Wl.tar rats (body weights at operation ca 
^0 g, were anesthetized with pentobarbitaX 50 «g/X9 
IP. ana ls«>obiXi.ed in a rat brain stereotaxic 
apparatus. The incisaX bar was set 3.3 beXow the 
i^teroraX Xine. The sXulX was exposed and a hoXe was 
LiXXed With a dentax driXX for ^"--"^"f ' /"^^^ 
cannuxa. In adaition, anchor screws were embedaed in 
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brain stereotaxic apparatus. The incisal bar was set 
3^3 nun below the interoral li„e. The sJcull was exposed 

ZLiT" ' ^ driller .or 

xndwelling a guide cannula. i„ addition, ^ anchor 
screw was en,bedded in one position around the hole a 

out'T: ^''^ ^a. 0.4 'n., 

out dia. 0.5 mm. Acorn), was inserted with its tip 

positioned in the superior domain of the third 

ventricle. :n,e stereotaxic coordinates, of AP .7 2^ 
(from interoral line). L: 0.0 mm, - „ .2 

intAi-nT-«i (from 

interoral line) were used with reference to the atlas 

of^P^mos and Watson (1986). The guide cannula was 
rigidly secured to the sJcull with an instant adhesive 
cann^I ^^^^^ the guld^ 

dlT 0 ;5^JT'^" cannula, AD-X2 (out. 

dla. 0.35 mm. Acom) was passed and secured in position 
With a cap nut (Acom). After operation, the rats were 
reared in individual cages for at least 3 days f " 
recuperation and then submitted to the experiment 

The rat operated on as above was anesthetized 
with pentobarbital 50 mg/.g i.p. Mobilized 
supine position on a dissection pad. After ttl 

was coIlLrr'"! Of blood 

G L^r^r " ' ^^^---^^n -y-mge with a 2^ 

G needle (both from Terumo) . To prevent clotting, the 
syringe was filled with 20 w i of 200 it/™i 

ca.™i. „.„ removed tro. the rat sXull i„,te,d, I 

st.l„le„ «eel microinjection cannula. «,n3 (in. aia. 
Je«o„ T'k'V ""--"'ctea to a 

aia. Acom) was Inserted. The length of the 
microlndectlon cannula was adjusted beforehand so that 
Its tip would be exposed from the guide cannula over" 
-istanoe of i mm. The other end of the Teflon tube was 
connected to a microsyringe pump and 10 „l of PBS or a 
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sXull ana, instead, a stainless steel nacrolnjectlon 
cannula. «.„3 ,in. .la. o.l, „. „„. <Ua. oL J. 
A=», connected to a Teflon tube ,50 c. Ion., o.l „; 
in- dl... 0.4 n«, o-t. dla.. Aco«). „as Inserted. The 
lenstn Of the -aoroinjectlon cannula »as adjust 
beforehand so that Its tip would be exposed fr^ ^^ 
9ulde cannula over a distance of l ^ ,pi,. 
other end Of the Teflon tube »as connected to ! 
mcrosyrlns. pu»p and 2 „ i of either PBS or a PBS 
solution of i9P2-T^i .J »i» or a pbs 

or 19P2 L31 was Injected i„to the area 
postreraa at a flow rate of i.o ul/mtn. 

After blood pressure measurement, the micro- 
Injection cannula used for injection of 19P.L3T was 
removed and. instead, a microinjection cannula "r 
infusxon of a dye (Evans hlue) was installed, ^e Ze 
was sJjnllarly infused at a flow rate of 1 n . w 
a .inutes and after a waiting t'^ o7^.:jlTn.l:: 
the microinjection cannula was removed. ^ wL 

frozen. using a cryostat. frozen sections were 

L™ .^^^ — " - - 
Of 10 roiT:.prLTi\;vr"" 

rise in Ki . "''^ Postrema caused a 

rxse in blood pressure. a typical example of pulse 
wave and mean blood pressure is shown in Pig. 47 
[Example 41] y. 

The influence of the ligand polypeptide on the plasma 
pituitary hormone level Plasma 

the in^r °' ^""^"'^^ studied 

the influence of 19P2-L31 injected into the third 
ventricle on the plasma pituitary hormone JeiT 
M t^e male Wistar rats (body weights at operation: ca 
290 350 g, were anesthetized with pentobarbital 50 
•ng/kg i.p. and each animal was immobilized in a rat 
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0 5 ... out. aia. . EICO«) vas ii.pl>ntea in position -ith 
Its tip Situated in the upper part of the third 
trntrtoie. *fter the operation the rats «ero housed in 
individual cages and Kept for at least 3 days for 
Recuperation and. then, a cannula (30 a. long, 0.5 ™» 
1^ di. 0.9 out. dia.. Hatsu»e SeisaKusho) frlled 
i: :rith' heparm ,200 „/.a,. containing saline was 

^Tt^t right atriu» fro. the right Jugular vein under 
pentobarbital anesthesia. The rats were maxntained 
^v^lght for complete arousal frc anesthesia and then 
t^SfLed to transparent acrylic cages <30 cn, =c 30 m 
c»). A 1 ^ tuberculin syringe with a »-G nee^e 
T^th by Ter^) was connected to the cannula inserted 
in the atnu« and 300;.! of blood «as drawn. To ^ 

:rrin:-ni^r.=-^^^^ 
— "3;rturr!Tir— rojif^ 

tube (50 cm long. 0.1 n«n in. dla.. 0.4 nun 
EICOM) was inserted into the guide cannula positioned 
in the third ventricle. The length of the 
Lroin^ection cannula was ad:,usted beforehand so that 
Tts tip would be extend 1 n«n from the guide cannula, 
one end of the Teflon tube was connected to a 

^ PRS or 19P2-L31 dissolved 

microsyringe pump and either PBS or 19F2 

m PBS was injected, in a total volume of lOMl, into 
the third ventricle at a flow rate of ^'^^Yf "'J^'^ 
minutes after initiation of administration into the 
30 third ventricle, 5*tg/kg GHRH-saline was ^^^^^^^"^ 
via th. cannula inserted into the atrium. In«nedxately 
before .Itiation of intraventricular administration 
and 10, :0. 30. 40. and 60 minutes after administration 
of GHRH 300/^1 portions of blood were drawn from the 
33 ugu^'veln Each blood sample was centrifuged (5.0OO 
rpm. 10 mm.) and the supernatant (plasma) was 
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PBS solution of 19P2-L31 was injected into the third 
ventricle at a flow rate of 2.5 M l/min. After a 
waiting time of 1 minute ■ following completion of 
injection, the microinjection cannula was removed and 
5 the dummy cannula was reinstalled and secured with the 
cap nut. immediately before intraventricular 

administration and 10.. 20, 30. 40. and 60 minutes after 
the start -of intraventricular .administration . 400 ^ U 1 
of blood, was collected, from the- jugular . vein. ; Each 
10 blood sample was centrifuged (5.000 rpm, 10 min. ) using 
a high-speed refrigerated microcentrifuge (MR- 150. Tomy 
precision Industry) and, the supernatant (plasma) was 
recovered. The pituitary. hormones (prolactin, 

luteinizing hormone (LH), adrenocorticotropic hormone 
15 (ACTH). and thyrotropin (TSH). and growth hormone (GH)1 
in the plasma were respectively assayed by 
radioimmunoassays. - ■ 

The results were expressed in mean ± S.E.M. For 
the significance testing of the difference between the 
20 19P2-L31/PBS group and the PBS group. Student's t- test 
was used. As a test for statistical significance, the 
5% level was used. It can be seen from Fig. 48 that 
the plasmal level of growth hormone in the 19P2-L31 
group was significantly decreased at 20 minutes after 
25 injection of 50 nmol into the third ventricle. The 
trend toward decrease was also observed at 10. 30. and 
40 minutes as well but the changes were not significant. 
At 60 minutes after injection, there was no difference 
from the control group. The plasma prolactin. LH. ACTH. 
30 and TSH levels were not altered significantly 
lExample 42] 

Effects of ligand polypeptide on plasma growth 
hormone (GH) level in freely moving rats 
Mature male Wistar rats were anesthetized with 
35 pentobarbital 50 mg/kg i.p. and. as in Example 41, a 
stainless -steel guide cannula AG-12 (0.4 mm in. dia.. 
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which were pre-coated with goat anti-rabbit IgG (Fc) 
antibodies, and then the microplates were incubated at 
4^ for 16 hours. After removing the sera, horse 
radish peroxidase (HRP)- conjugated peptide-l, 11. and 
III were added to the wells respectively, and then the 
microplates were incubated at room temperature for 4 
hours. After removing the peptides, coloring reaction 
was done by adding a substrate. The reaction was 
stopped by adding lOOMl of a stopping solution; and 
then the absorbance at 450 nm in each well was- 
measured. As shown in Fig. 50. serum samples obtained 
from the rabbits after the immunization showed binding 
activities to HHP-conjugated peptides respectively 
However, none of binding activities was detected ^n 
sera prepared before' the immunization. These results 
indicated that the rabbits received the immunization 
produced antibodies against peptide-I, ii. and III. 
respectively. . To prepare purified IgG antibody 
fractions, sera obtained from the immunized rabbits v^as 
percipitated with anmonium sulfate. The resultant 
precipitates were dissolved in borate buffer, and then 
dialyzed with the same buffer. The IgG fractions thus 
obtained were then subjected onto affinity columns 
conjugated with peptide-I or 19P2-L31 respectively. 
After washing the columns with borate buffer and 
following with acetate buffer (100 mM, pH 4.5), 
antibodies bound to the column were eluted with glycine 
buffer (200 mM. pH 2.0). After being neutralized with 
IM Tris. the eluents were used as purified antibodies 
respectively. 
[Example 44] 

Inhibitory activity of antibodies against the 
release of arachidonic acid metabolites induced by 
19P2-L31 

The purified antibodies prepared as described in 
Example 43 were tested their inhibitory activity 
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.ecovere.; The conceBtratlons of GH 1. the plasm, were 
determined by radlolirmunoassay. 

The results were expressed as a mean ±S.E.M. To 
test for significant difference between the group 
"Uted witTl^a-LSl dissolved in PBS and the control 

treated with PBS alone, Studenf s t-t.st .^s 
Led According to the two tailed test, p<0. 05 was 
assumed to be the minimi level of signif Icance^As 
^ „ Flo 49 administration Of 5M.g/Kg of GHRH 
Srat d 'tS plaLma .H level. Howeve., when =0 J«,l of 
1,P2.L31 was administered Into the third ventricle the 
^H-lnduced elevation of plasma GH was significantly 
inliibited. 

[Example 43] « ^-^^ 

preparation of rabbit anti-bovine 19P2.L31 

antibodies 

synthetic peptides containing partial 1^P2-L31 
sequence [peptide-I- SRAHQHSMEIRTPDC (SEQ '»°-^^> ' 
peptide-II: CAWYAGRGIRPVGRFNH2 (SEQ ID N0:93). and 
. peptide-III: CEIRTPDINPAWYAG (SEQ ID NO:94) were 

conjugated with KLH according to the standard method. 
Each peptide conjugate (600Mg as a PePt^^-> ^^"^^^ 
!n saLne was mixed with Freund's complete adjuvant 
a^d tie resultant emulsion was subcutaneously injected 
5 into three rabbits (NZW, male. 2.5 Xg) ^-^"^^^^^^^^^^ 
Hyperimmunization was carried out three times in total 
at the same dose of the conjugate as the first 
injection with Freund's imcomplete adjuvant every three 
weeks. Antibody titers were determined as follows 
30 OVO weeKs after the last immunization, blood s^ples 
were obtained from the vein of the i^nunized rabbits 
respectively. After being incubated at 37"C for 1 
hour the blood samples were kept at 4X1 over night, 
stra'were then prepared by means of centrif ugation . An 
35 aliquot (100A.1) of each serum sample diluted properly 
waXtroduced into 96-well polystyrene microplates 
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prepared. a portion of the DNA thus prepared was 
subjected to a sequencing reaction using abi Dye 
Tern,lnator Cycle Sequencing ^Klt (ABI) and analyzed with 
a fluorescent auton.ated sequencer. The oligonucleotide 

analyzed With DNASIS 
(Hxtachx system Engineering) . (Pig. 53,. „ 

underscored sequences correspond, , to the primer 
sequences. i/j-jjacjr 

The nucleotide sequence determined in this manner 
was compared With the -sequence of SEQ ID N0:2. 46 or 
60. AS, a result, the DNA fragment . inserted in ' the 
Plasmxd pmGB3.horbored by tobsrishis ^ JM109/pmGB3 
was^found to code for a novel mouse ligard polypeptide 

[Example 46] 

^ influence of c„ prolactin secretion from 

pituitary cell liiie.RC-4B/C 

^The rat, pituitary cell line RC-4B/C (Hurbaln- 

^« te, ^t' T °" " '■^"^ 

Bakelxte) at a density o£ 1,10' cells/well and cultt^ed 

for 2 days. The medium composition as suggested In 

TX "loTfetar'T - 
1.1. 10» fetal calf serum. 1.5 g/i ^i^^^^ , 

".3 »1 BSX (sigma). 0.5, nonessential a»a„o adds 
solution ,Flo„ Laboratories,. 15 ^ (Wa,co, p«"^ 

ng/ml BCr (Censyme,. 50 ng/ml gentamldn sfj', ' 
end the cultivation was carried out under 10% CO. at 

The cultured cells were .ashed with 3 portions o- 
mcuhatlon .mffer (t,,^ , . " 

m't 7'"=°"*^ solution. 15 m„ 

HEPES pH 7.3) and after addition of the same buffer a 
preincubation was carried out m.der lot CO, at 34r for 
XS -Chutes. The cells were re-washed with C ^r^ions 
Of the same buffer. Then, a preparation of bovine 
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.nst the release of aracnidonic acid metabolites 
against the rel ^^i^^aies diluted as 

induced With 19P2-L31 (5 X 10" 

indicated ^^/^^ , then the 

T I^htdonraL metabolites was exa^ned as 
release ^^-^^^^f"^," ,3 ^^^wn in Fig. 51. the 
ri^^scribed in Example ia. ^"^^ 

righest inhibitory activity .as observed ^ anti- 
peptide-II antibodies. 

lExample 451 .^ding the murine-derived 

Based on the mK seq ^^^^^^^^ ^^^^^^ 

ligand polypeptide (Figure o , 
two 

primers, were =^"^^=^"^1^^^. .^^.^c^T-^ ' (SEQ ID NO:95) 
^FEC-'^'-AC-ATTGGCATCATCCAGGAAGACGGAGCAT - 

5 ,S^:;..GTCGACTCAGCAGCACTGTCTTCTC^^^^ 

(SEQ ID NO:96) ^ ^^^^^ , 3 ,g of 

using the cDNA P P ^^^^^^ 

„,01.2212 121urine genomic DNA (Mou 

DNA as a template and PCR was 
20 carried out. comprises 200nM each of 

50U1 Of template DNA. 0.25mM of 

synthetic DNA primer. 0.5 nn o 

n = // 1 of E X Taq polymerase, ana 
aNTPs. 0.5 1 ot amplification reaction was 

attached with enzyme ^J^^^' , eo 

,3 carried out - -/J-^^l^c? was identified by 1.2* 
3ec. 7^^/;;,to;L^^^^ ..th ethidium bromide 

agarose gel % ^,,.5 ^and was recovered and 

staining and a 1 Kb ( PP ^,,,,,,ogen) . This 

subcloned usxng - ™^ ^ .M109 

30 the inserted fragment were 

and clones ^ ^.containing LB agar, 

selected on -P^^^"";;;^,^/,' ^.ovide a transf ormant . 
. White clone w-^-^;^^^^ ^,,3 ,,one was cultured 
^^^^tTin^tt Xicillin-containing .B medium and. 
" Ti:: an automatic p^asmid extractor, a plasmid DNA was 
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stopped by adding fetal calf seru™ , . 
mixture was centrifuged to remove 

resulting cells were sul J . ""^^ 

0-ecco.s ..ini.^ Zj^^'Z:" loTf-et l"""- 

serum, 20 ntfl hepes pH 7 3 so „/,«■, ""^^^ 

-g/ml streptomycin, p^ t. 

(Falcon) to reLve ^e" 1 T""'' " """" 

contaminants, an. wash!/ Jr^lT'r^ 

The cells thus obtained were dliut 

at a cell density of l.s:^^^^ ,nd T"' 

5% CO, at 37t: for 4 days. ""^^^^ 

On day 3 of culture the medium was r«ni . 
fresh one and on day 4 a s«mT,i replaced with 

was prepared, o^us cel^ . supernatant 

II was added, and the mi' ure 

CO. at 37t: for I hour P-incubated under S* 

Of DMEM-li, a solution of i9P2 ITi """^ ' 
Of SEQ ID NO:5, i„ DMEM-II Zs ^^TT^" '"^^^ 
concentration shown m Pig anT^K^* '"^^ "^"^^"^ 

carried out under 5* co, at 37 r . ^^^^^^^o-was 
supernatant was recover^fl ^ The 

"o«.„, ...... ^..ZZ^rZ^'l " '-^'^ 

supernatant sample. "se as a 

The concentration of nT-rs-i 

Assay syst«. (ta«sh™). " P™l»ctl„ C-i, 

It can be seen from Pig 56 
19P2-131 caused , co„ca„tratio„ H 

prolactin secretion froT tl" orL """^'^^ ^" 

c,Us. ; ^"»»ry cultured pituitary 

' .alyzed by stud«,f s t-test^r™ « 
statistically sl.nl«ca„t at p ^ofT"'" 
correspo„dl„, value found «tbo« ll ° 
aa i»arx . indicates that 19P2-I.31. 

-St th. particular TL "Zf' 

is significant at p<o.05 
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aa«d at the varying concentration sh<«m In Fl3_ 55 an 

,.o„batlon was performea under 10* CO, at 34^ for 30 
"nit" TO «lve t*e floating cells, tbe culture was 
oe«rlfugea »ltn a high-speed :„lcrocentrlfuge and the 

•"''"r^ ^u^t^^of" prolactin in the culture 
supernatant sample ohtalned h, the ahove P--^ 
aetermlned with Rat Prolactin [ I) M»»y 

(Amersham). addition of 

It can be seen from Fig. 

1,P2-L31 caused a concentration-dependent Increase In 
,.„tln secretion from HC-4B/C cells. The marK In 
"lagrrrdlcates a significance with not less ^ 

t« coildence versus the experiment without addition 

of 19PJ-L31 as analysed by Student's t-teet. 

lE«TOle 47) 3^ prolactin secretion from 

The influence of 19P2 i^jx on f 

primary cultured rat pituitary cells ™™ 
' ^he primary cultured rat pituitary cells were 
prepared according to the method of Shlota et al. (Acta 

— Tf^r-rch^-"- - at about 11 

xactatlcn days was decapitated to ^^J^^ 
anterior lobe of hypophysis was isolated. The .solat^ 
Pituitary specimen was washed with buffer A 1137 
Ta" .^o>. S . KCl .^o, .7 -rl;^^ 
3:ronrrrco!:irnLLeT .Boehrlnger-H.^^^^^^ 

" — osas. .si^.. 

<Wakon in buffer A at 37 lor i 

plSliiry preparation was dispersed Into cells by 
piP«t^. the dispersion was centrlfuged to remove the 
sirrlatL and the pellet was suspended in ensyme 
sXrion II .0.35. pancreatm (Slgma, in buffer A and 
ilbated at 37 1: for » minutes. The reaction was 
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95t: X 10 mm. followed by 40 cycles of 95X: x 10 sec. 
and SS-C X 1.5 min. The results Indicated that the 
amount of expression of um-l gene In the rat placenta 
increased remarkably with an increasing gestation 
period . 

[Example 49) 

The influence of i9P2-m 

j-SFZ-LSl on plasma prolactin 
concentration in rats ■«-«»ciin 

(1) Activity of 19P2-L31 on male rats 

The inventors studied the influence of 19P2-L31 

admxnxstered i.v. on plasma Prolactin concentration on 

150 180 g, were anesthetized with urethane I.5 mg/.g 
x.p. ^d each Sides of the right Jugular vein wer! 
exposed by operation. 20 minutes after anesthesia 15 
mxnutes after the operation, a solution of 19P2-L31 (50 
or 500 nmol/.g) ^^^^^ (BSA,-sallne 

ILnirtererby'^^stg ^7'^. \\ ^^"^^"^ ^ 

^ a 1 ml tuberculin syrinqe 



administration and 2 5 io ->« 
^ . , " ^' 5, 10. and 20 minutes after 

3uguiar vein. To prevent clotting, the 
syringe was filled in with 10 A 1 of 150 it/™i >, 

IZl T """""""""S* m-lSO. Tomy Precision 

The e^unt „f pr„,,«l„ contained In the plasnT^s 
30 aeteo.l„ed with a ra41oi™».oaasay ,elt (i^shaJT ^e 
tl»e course cf plasma p„lac .In concentration was 

expressed in mean ± s e m *.u 

difference between the I^P.^LJim Bsl "'""'"""^ °' 
the 1* RC!a BSA-salme group and 

>5 The 5% level of significance (p^o.05) was used it i 
Clear from Pig. 58 that administration of 19P2 LSI L " 
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compared with the corresponding value found without 
addition of 19P2-L31. 
[Example 48] 

The time course of expression of UHR-l gene in the rat 
placenta 

Prom female rats at 12 weeks of age. placental 
samples were isolated on days. 11, 14, 17. and 20 of 
gestation. Those, tissues .were quickly frozen in 
liquid nitrogen and stored at -80*0. For the 
preparation of mRNA, each frozen tissue was 
homogenized with Isogen solution (Nippon. Gene) and 
then total rna was prepared in accordance with its 
manual. From 1 mg of each total RNA, mRNA was 
prepared using a mRNA Purification Kit (Pharmacia). 
15 After 1 w g of the mRNA was treated with DNase I • 

(Ampriflcation Grade. Gibco BRL) . 160 ng was taken and 
synthesized a cDNA using a RNA PCR Kit (Takara Shuzo) 
with random 9mer primers at 42t: for 30 minutes. Each 
of the cDNAs thus prepared was dissolved in 40 w 1 of 
TE buffer. Assay of the amount of expression of UHR-i 
gene was carried out using ABI prism 7700 Sequence 
Detector (Perkin-Elmer ) . For the reaction. rUlF (5'- 
AACCCCTTCATCTATGCGTGG-3' ) and rUlR (5'- 
ATATTCTGGCCATGAGGCAC-3' (SEQ ID NO: 98)) were used as 
25 primers and rUlP ( 5 ' -TTCCGAGAGGAGCTACGCAAGATGCTTC - 

3' (SEQ ID NO: 99)) as the fluorescence- labeled probe. 
The reaction mixture was prepared using the 
proprietary reagent kit TaqMan PCR Core Reagent Kit 
(Perkln-Elmer) in accordance with the manual. In this 
procedures. 4 u 1 of a 40-fold dilution of the sample 
cDNA in TE buffer was added to the reaction mixture. 
A DNA fragment for which the number of moles of UHR-l 
gene was determined by measuring the absorbance at 260 
nm was diluted, and then used as templates for PGR to 
obtain a calibration curve for quantification. PCR was 
performed under the conditions of 50"C x 2 min. and 



20 



30 



35 
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thereto to make 100 ml* The resulting solution is 
filtered under a germ- free condition, and each vial for 
injection is filled in with 1 ml of the filtrate, 
freeze -dried and sealed therein also under a germ- free 
5 condition . 

[Preparation Example 2] 

One hundred milligrams of the compound as obtained 
in Example 21 is dissolved in 50 ml of distilled water 
for injection (Japanese pharmacopoeial) , and distilled 
10 water for injection (Japanese pharmacopoeial) is added 
thereto to make 100 ml. The resulting solution is 
filtered under a germ- free condition, and each vial for 
injection is filled in with 1 ml of the filtrate, 
freeze- dried and sealed therein also under a germ- free 
15 condition ♦ 

[Sequence Listing] 
(1) GENERAL INF0RMi^TION : 
(i) APPLICANT: 

(A) NAME: Takeda Chemical Industries, Ltd, 
2Q (B) STREET; 1-1, Doshomachi 4-chome, Chuo-ku 

(C) CITY: Osaka 

(D) STATE: Osaka 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP): 541 

25 (ii) TITLE OF INVENTION: Polypeptides, Their 

Production 

and Use 

(iii) NUMBER OF SEQUENCES: 94 
(iv) COMPUTER READABLE FORM: 
30 (A) MEDIUM TYPE: 

(B) COMPUTER: 

(C) OPERATING SYSTEM: 

(D) SOFTWARE: 

(v) CURRENT APPLICATION DATA: 
35 APPLICATION NUMBER: 
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10 



15 



20 



25 



30 



35 



dose of 500 nmol/kg caused a significant increase in 
plasma prolactin concentration, compared with the 
control group, at 2 minutes following administration. 
(2) Activity of 19P2-L31 on female rats 

subsequently, the inventors studied the influence 
of 19P2-L31 administered i.v. oii plasma concentration 
on female rats. Sexual cycles of mature female Fischer 
rats (body weight : ca 140 to 160g) were determined by 
ostium vaginae test, and the influence' of 19P2-L31 
administered i.v. on plasma prolactin concentration was 
studied by the same method as described on Example 49- 
(1) mentioned above. The time course of plasma 
prolactin concentration was expressed in mean ± S.E.M. 
and the significance of diff erence ' between the 19P2- 
L31/l% BSA-saime group and the 1% BSA-saline group was 
tested by Dunnetfs method. The 5% level of 
significance (p^O.05) was used. It is clear from Fig. 
59 that administration of 19P2-L31 in a dose of 50 
nmol/kg caused a significant increase in plasma 
prolactin concentration, compared with the control 
group, at 5 minutes following administration. It is 
also clear from Fig. 59 that administration of 19P2-L31 
on female rats in a dose of about 1/10 showed the 
equevalent or superior activities compared with the 
case of the administration on male rats. In addition. 
AS shown in Fig. 60, when the time course of plasma 
prolactin concentration was determined among the sexual 
cycle a significant increase in plasma prolactin 
concentration was observed in estrus . This indicates 
that the effect of 19P2-L31 is different depending on 
the sexual cycles of the female rats. 
[Preparation Example 1] 

Fifty milligrams of the compound as obtained in 
Example 21 is dissolved in 50 ml of distilled water for 
injection (Japanese pharmacopoeial) , and distilled 
water for injection (Japanese pharmacopoeial) is added 
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GQCSGACGGftC CCAGC30C1GG CXXXXXSGOffT GIGCCGGCCT GCTOXSXT GQ^AGGOGGir 240 
CXTTCAQOCCr CXX3GAQ0CCT COCGGGGOQG OtaOGCSCrC AQCraSTO GGAA . 294 

(2) INFXDRMATim FOR SBQ ID N0:3: 
. (i) SBCfUENCi; CHARACT^ 

(A) LEWGTrH: 29 

(B) ^,TyPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Peptide 

(xL) SEQUENCE DESCRIPTION: SBQ ID NO: 3: 

Ser Arg Ala His Gin His Ser Mat Glu He Arg Ihr Pro Asp He Asn 

Pro Ala ^tp Tyr Ala Gly Arg Gly lie Am Pro Val Gly 
20 25 

(2) INPORMATICN FOR SBQ ID ND:4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(11) MOLECULE TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Wir Pro Asp He Asn Pro Ala Trp Ala Gly Arg Gly He Arg Pro 

' S 10 15 

Val Gly Arg 

19 

(2) INFORMATION FOR SEQ ID N0:5: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENKIH: 31 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(11) MOLECULE TYPE: P^tlde 

(xi) SEQUENCE DESCRIPTICN: SBQ ID NO: 5: 
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(2) INFORMATION FOR SBQ ID N0:1: 

(i) SESQUEMCE CHARACTERISTICS: 

(A) LEWGTH: 98 

(B) T^PE: Amino acid 
5 (C) TOPOLOGY; Linear 

(ii) MOLECULE T"fPE: Peptide 

(Xi) SEQUENCE. DESCRIPTION: SBQ ID N0:1: 

Met Lys Ala Val Gly Ala Trp Leu Leu Cys Leu Leu Leu Leu Gly Leu 
10 1 5 10 15 

Ala Leu Gin Gly Ala Ala Ser Arg Ala His Gin His Ser Met Glu lie 

20 25 30 

Arg Tte Pro Asp lie Asn Pro Ala ttp Tyr Ala Gly Arg Gly lie Arg ^ 

35 40 45 

15 pro Val Gly Arg Phe Gly Arg Arg Arg Ala Ala Pro Gly Asp Gly Pro 
50 55 60 

Arg Pro Gly Pro Arg Arg Val Pro Ala Cys Phe Arg Leu Glu Gly Gly 

65 70 75 80 

Ala Glu Pro Ser Arg Ala Leu Pro Gly Arg Leu Thr Ala Gin I^u Val 
20 85 ^0 95 

Gin Glu 

(2) INFORMATION FOR SBQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 294 

(B) TXPE: Nucleic acid 

(C) STRANDENESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: cI»lA 
30 (xi) FEATURE 

(C) IDEWriFICATICN MEIHOD: S 
(x) SEQUENCE DESCROPTION; SBQ ID NO: 2: 

ATCAAGGCGG TOGGGGCCTO GCTCCTCTOC CTOCTGCTOC TQQQCCTOGC CCTGCAQGQG 60 
35 GCroOCAGCA GftGCOCACCA GCACTOCATG GAGMCCGCA CCCOOGACAT CAAOCCTGCC 120 
TGGTAOGCRG GCOSTOQGAT COGGOCGGTO QC3CCQCTTCG GOOGQOGAAG AGCPGCOCVG 180 
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(A) LENGTH: 20 

(B) TXPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: P^tide 

5 (Xi) SEQUENCE DESOOTTICN: SEQ ID N0:8: 

Thr Pro Asp lie Asn Pro Ala Trp Tyr Ala Gly Arg Gly lie Arg Pro 

1 5 10 15 

Val Gly Arg Phe 
10 20 

(2) INP0RMATIC3N FOR SEQ ID NO: 9: 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 
15 (B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

20 Thr Pro Asp lie Asn Pro Ala Trp Tyr Ala Gly Arg Gly lie Arg Pro 
15 10 15 

Val Gly Arg Phe Gly 
20 

25 (2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACIERISTICS : 

(A) LENGTIH: 22 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
30 (ii) MOLECULE TYPE: Peptide 

(xi) SBQUEWCE DESCRIPTION: SEQ ID NO: 10: 

!Ihr Pro Asp lie Asn Pro Ala Trp Tyr Ala Gly Arg Gly lie Arg Pro 
15 10 15 

35 Val Gly Arg Phe Gly Arg 
20 
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SerArgAlaHisGlnHisSerMetGluIlaArginirProAspneAsn 

1 5 10 15 

Pro Ala Trp Tyr Ala Gly Arg Gly lie Arg Pro Val Gly Arg Phe 
20 25 30 

(2) INPOraiATlON PCJR SBQ ID N0:6: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LB«3IH: 32 

(B) TXPE: Amino acid 

(C) TOPOLOGy: Linear 
(ii) MOLECULE TH>E: Peptide 

(Xi) SBCXJENCE DESCRIPTICN: SBQ ID N0:6: 

Ser Arg Ala HlB Gin His Ser Met Glu IlB Arg Thr Pro Asp lie Asn 
1 5 10 15 

Pro Ala Ttp Tyr Ala Gly Arg Gly lie Arg Pro Val Gly Arg Phe Gly 
20 25 30 



(2) INPCaOffiTICN TOR SBQ ID N0:7: 
(i) SBQUQJCE GHARACEERISncS: 

(A) LENSTH: 33 

(B) TYPE: Andno acid 

(C) TOPCOXSGY: T.in ffir 
25 (11) MOLEaiLE TXPE: Peptide 

(xL) SEQUENCE DESCRIPTICN: SBQ ID N0:7: 

Ser Arg Ala His Gin His ser Met Glu lie Arg Ohr Pro Asp lie Asn 



'5 10 15 

Pro Ala Tip Tyr Ala Gly Arg Gly lie Arg Pro Val Gly Arg Phe Gly 
20 25 30 

Arg 

33 



35 (2) INFORMATION FOR SBQ ID N0:8: 
(1) SEQUQTCE CHARACTERISTICS: 
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(2) INFORMATION FOR SEQ ID N0:14: 



(i) SEQUENCE CM^RACTERISTICS: 
(A) LENCTH: 96 



(B) TYPE: Nucleic acid 



5 



(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



(i±) MDLBCULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

AQCAGAGCOC ACCAGCACTC CATOGAGATC OGCACCCCCG ACATCAACCC TQCCTGGEAC 
GCRGGCOGTG GGATCOQGCC OGTQQGCCGC TTOGGC 

(2) INFORMATION FOR SEQ ID N0:15: 
(i) SBQLTE2CE OLAPAGTEPJISTICS : 

(A) LENGTH: 99 

(B) TYPE: Nucleic acid 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:15: 

AGCAGAGCCC ACCAGCACTC CATCGAGATC OGCACCOCOG ACATCAACCC TGCCTCSGTAC 60 
GCRGGCOGTC QGATOOQGOC OSTCGGCOGC TTCGQCOGG ^9 

(2) INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 

(B) TYPE: Nucleic acid 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
ACOOOOGACA TCAAOOCDGC CTQGTAOGCR GQCOGTQQGA TCOGGCCOGT GGGCOGCrTC 



(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: cDNA 



30 



(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Unear 
(ii) MOLECULE TYPE: cENA 



35 



(2) INFORMATION FOR SEQ ID N0:17: 
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(2) INFDRMAnON TOR SBQ ID N0:11: 
(±) SEC30ENCE CHARACTERISTICS: 

(A) imcm: 87 

(B) TOPE: Nucleic acid 

(C) STRANDEWESS: Double 

(D) TOPOLOGy: Linear 
(ii) MOLECULE TOTE: cDNA 

(xi) SEQOENCE DESCRIPTION: SBQ ID N0:11: 



GCRGGCaSTO QGMCOGGCC CGIGGC5C 

(2) INFt2R^aTI0N K)R SBQ ID N0:12: 
(1) SBQDENCB OttRACIERISTICS : 

(A) LENGIH: 57 

(B) TSTPE: Nucleic acid 

(C) STRANMENESS: Double 

(D) TOPOLOGy: Linear 
20 (il) MXEOILE T5fPE: cONA 

(XI) SBQOEWCE DESCRimCN: SBQ ID NO: 12: 



87 



(2) INTORMATIQN FOR SBQ ID NO: 13: 
(1) ^QOBNCE OaRAClERISncS: 

(A) LENSIH: 93 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
^ (D) TOPOLOGY: L^ear 

(il) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SBQ ID N0:13. 



93 



(0 2001 Copyriglii Derwenl Informafion Lid. 



PCT/JP98/01765 



WO 98/58962 



140 



35 



40 



45 



^ 01, Oly Gl, I*, "-l «» ^ 

55 60 

val ^ val *r Vl «. «rl- ^ 

70 ''^ 
Val His Pro Leu Arg Arg teg He 

85 90 



65 

Val Val I*" 



10 



IS 



20 



25 



30 



(2) INEX»MATION FOR SBQ ID NO:20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENG?rH: 59 

(B) TXPE: AmlTiO acid 

(C) TOPOLOGX: Linear 

(ii) MXECULE TXPE: Peptide 

(xi) SEJQUENCE DESCRIPTICN: SEQ ID N0:20s 

sL ^ Vai te. vll Se. val Lvs C AS. te. val Vea pro Oly 

25 

20 

v»l ser «P ««• ""^ 

35 *° 
^ Phe C^6 Leu Leu Val Val Val Val Val Val 

50 " 

(2) INTOBMATION FOR SBQ ID N0:21: 

(i) SEQUENCE CHARACTERISnCS: 

(A) LE3«3rrH: 370 

(B) TXPE: Ammo acid 

(C) TOPCWSi: Linear 

(ii) MDI^OJLE TXPE: Peptide 
(xi) SEQUENCE DBSC3«PTIC3Ns SBQ ID N0:21: 



Ala Ser Ser 1^ ^ Arg Cly PTC teg val Ser ASP Leu Pl^ Ser 
GlyLeuProPrclvall^^PxolAsna:„SerAl.GluMa 



(C) 2001 Copyright Derwent Information Ltd. 



wo 98/58962 PCT/JP98/02765 



139 

(i) SEQUENCE CHARACIERISriCS: 

(A) LENGTO: 63 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Dcjuble 
5 (D) TOPOLOGY: Linear 

(ii) MDLECULE TYPE; cim 

(Xi) SEQUENCE DESCRIPTION: SBQ ID N0:17: 

ACOCCOGACA TCAACCCEGC CTGGEACGCR QQXGTCQGA TCCQGCCOGr GGGCCGCTrC 60 
10 GQC 

(2) INPC3RMATI0N FOR SEQ ID N0:18: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTO: 66 

j5 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: T. ln ftar 

(ii) ^f3LECULE TYPE: cDNA 

(XL) SEQUENCE DESCRIPTION: SBQ ID NO: 18: 

20 

AOOOCOCaCA TCAACCCroC CTGGrraCQCR GGCCGTGCGk TCOGGCCOCT GGGCOGCTTC 60 
GQCOQG 

(2) INFORMATION FOR SEQ ID N0:19: 
25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 91 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOI^CULE TYPE: Peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



30 



35 



Leu Val Leu Val He Ala Arg Val Arg Airg Leu His Asn Val Tte Asn 

Phe Leu He Gly Asn Leu Ala Leu Ser Asp Val Leu Met Cys Thr Ala 

20 25 30 

Cys Val Pro Leu Thr Leu Ala Tyr Ala Phe Glu Pro Arg Gly Ttp Val 
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310 315 320 

HisTtpLeuAlaMetSerSerAlaCysTyrAsnProPhelleTyrAla 
325 330 335 

Erp Leu His Asp Ser Phe Arg Glu Glu Leu Arg Lys Leu Leu Val Ala 
340 345 350 

Trp Pro Atg Lys lie Ala Pro His Gly Glu Asn Met Ihr Val Ser Val 
355 360 365 

Val lie 

370 . r 



(2) INFOraiATION PDR SEQ ID N0:22: 
(1) SEQUENCE OttRACTERISTICS: 

(A) LENGTH: 205 

(B) TYPE} AiTiiuo acid 
15 (C) TOPOLOGY: Linear 

(ii) MOLEaiLB TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:22: 

Leu Val Leu Val lie Ala Arg Val Arg Arg Leu Tyr Asn Val Thr Asn 
20 1 5 10 15 

Phe Leu He Gly Asn Leu Ala Leu Ser Asp Val Leu Met Cys mr Ala 

20 25 30 

Cys Val Pro Leu Thr Leu Ala Tyr Ala Phe Glu Pro Arg Gly Oip Val 
35 40 45 

25 Gly Gly Gly Leu Cys His Leu Val Phe Phe Leu Gin Ala Val But 

SO 55 60 

Val val Ser Val Phe Uir Leu Thr TSa: He Ala Val Asp Arg tVr 
^5 70 75 80 

val Val Leu Val His Pro Leu Arg Arg Arg He Ser Leu Arg Leu Ser 
30 85 90 95 

Ala Tyr Ala Val Leu Ala He Ttp Val Leu Ser Ala Val Leu Ala Leu 
100 105 no 

Pro Ala Ala Val His Hir His Val Glu Leu Lys Pro His Asp Val 
115 120 125 

35 Arg Leu Cys Glu Glu Phe Ttp Gly Ser Gin Glu Arg Gin Arg Gin Leu 
130 135 140 
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20 25 30 

Ser Ala Gly Asn Gly Ser Val Ala Gly Ala Asp Ala Pro Ala Val Bit 

35 40 45 " 

Pro Phe Gin Ser Gin Leu Val His Gin Leu Lys Gly Leu lie Val 
5 50 55 60 

Leu Leu Tyr Sex Val Val Val Val Val Gly Leu Val Gly Asn Cys Leu 
65 70 75 80 

Leu Val Leu Val lie Ala^ Arg Val Arg Arg Leu His Asn Val Thr Asn 
85 90 95 

10 Phe Leu lie Gly Asn Leu Ala Leu Ser Asp Val I^u Met Cys Thr Ala 
100 105 110 

Cys Val Pro Leu l»u: Leu Ala Tyr Ala Phe Glu Pro Arg Gly Trp Val 

115 120 125 

Phs Gly Gly Gly Leu Cys Kis Leu Val Phe Hie Leu Gin Pro Val Thr 
15 130 135 140 

Val Tyr Val Ser Val Phe Uir Leu Thr ^hr lie Ala Val Asp Arg Tyr 
145 150 155 160 

Val Val Leu Val His Pro Leu Arg Arg Arg He Ser Leu Arg Leu Ser 
165 170 175 

20 Ala Tyr Ala Val Leu Ala He Trp Ala Leu Ser Ala Val Leu Ala I^u 
180 185 190 

Pro Ala Ala Val His Thr Tyr HljB Val Glu Leu Lys Pro His Asp Val 

195 200 205 

Arg Leu Cys Glu Glu Phe Ttp Gly Ser Gin Glu Arg Gin Arg Gin Leu 
25 210 215 220 

Tyr Ala Trp Gly Leu Leu Leu Val Ihr Tyr Leu Leu Pro teu I^u Val 
225 230 235 240 

He Leu Leu Ser Tyr Val Arg Val Ser Val Lys I^u Arg Asn Arg Val 
245 250 255 

30 Val Pro Gly Cys Val Thr Gin Ser Gin Ala Asp Trp Asp Arg Ala Arg 
260 265 270 

Arg hrg Arg Thr Phe Cys Leu Leu Val Val Val Val Val Val Phe Ala 

275 280 285 

val Cys Trp Leu Pro Leu His Val Phe Asn Leu Leu Arg Asp Asp 
35 290 295 300 

Pro His Ala He Asp Pro Tyr Ala Phe Gly Leu Val Gin Leu Leu Cys 
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(A) LENGIH: 273 

(B) TYPE: Nucleic acid 

(C) STRANDEDNE^: Double 

(D) TOPOLOGY: Linear 
5 (li) MOLECOLE TYPE: dD^ 

(ix) FEATURE 

(C) IDENTIFICATION METITO): S 

(Xi) SEQUENCE DESCRIPnON: SBQ ID N0:24: 

10 CTGCnGCTGG TSATOGOGGG G5TG0GOCX3G CTGCACAAOG TGACGMCIT CCTCATOGGC 60 
AACETOGCCT TGTOOGAOCST GCTOmSTOC ACOGOCTEXXS TGCXXSCTCftC GCTGQOCIM 120 
GCCTTCCaGC CACGCQQCro GGTOTTCQGC QQOQGCCTCT GCCACCTOGT CrrcTTCCTO 180 
CAGCGQtSTCA OCXSIXnATCT GTOaCSTGTTC AOSCTCAOCA CCMOGCACT GGACOQGTAC 240 
GTOGTOCTCG TC3CACXX3GCr GASSCGGCGC MC 273 

15 

(2) INPOIWATION FOR SBQ ID N0:25: 
(1) SEQUENCE CHARACIERISTICS: 

(A) LENC3TH: 177 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS: Doul>le 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: cSDNA 
(ix) FEIATUKE 

(G) IDENTIFICATICN MEraOD; S 
25 (xi) SEQUENCE DESCRIPTION: SBQ ID NO: 25: 

GQOCTGCTQC TQGTCAOCEA CCTOCTCCCT CTOCTOCTCA TGCrCCTOTC TTftCGTOOGG 60 
GTOICAGIGA AGCTOCGCAA COGOGrDGGTS OGGGGCTGGG TSAOCCAGAG CXIAGGOCGAC 120 
TQQGACOQOG CTOGGOGCCG GOGCAOCTTC TQCTTGCroG TQGTOGIXCT GGTX^GTG 177 

30 

{ .I INFOF ^TICN FOR SEQ ID N0:26: 
(i) SiuQUEKCE CHARACTERISTICS: 

(A) LENGTH: 1110 

(B) TYPE: Nucleic acid 
35 (C) SniANDEDNESS: Double 

(D) TOPOLOGY: T.lnRar 
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oyr Ala Trp Gly Leu Leu Leu Val ttr Tyr Leu Leu Pro Leu Leu Val 
145 150 155 160 

lie Leu Leu Ser Tyr Ala Arg Val Ser Val Lys Leu Arg Asn hrg Val 
165 170 175 

5 Val Pro Gly Arg Val Thr Glxi Ser GIji Ala Asp O^rp Asp Arg Ala Arg 
180 185 190 

Arg Arg Arg OSir Phe cys Leu Leu Val Val Val Val Val Val 
195 200 205 

10 (2) INPOKMATION FOR SBQ ID NC>:23: 
(1) SBQCIEMCE CHARACTERISTICS: 

(A) LEKC?TH: 126 

(B) TXPE: Amino acid 

(C) roPOLCXr/t Linear 
15 (ii) MOLECULE TOPE: Peptide 

(Xi) SEQUENCE DESCRIPTICN: SBQ ID NO:23: 

Arg Arg lie Ser Leu Arg Leu Ser 

10 15 
Ala Leu Ser Ala Val Leu Ala Leu 
25 30 
Val Glu Leu Lys Pro His Asp Val 
45 

Ser Gin Glu Arg Gin Arg Gin lie 
60 

Thr Tyr Leu Leu Pro Leu Leu Ala 

75 80 
Ser Val Lys Leu Arg Asn Arg Val 

90 95 
Gin Ala Asp Trp Asp Arg Ala Aig 
105 110 
Val Val Val Val Val Val 
125 

35 (2) INFORMATICN FOR SBQ ID ND:24: 
(i) SEQUENCE CHARACTERISTICS: 
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Val Val Leu Val His Pro Leu Arg 
1 5 
20 Ala Tyr Ala Val Leu Gly lie Trp 
20 

Pro Ala Ala Val His Ttxr Tyr His 
35 40 
Ser Leu Cys Glu Glu Rie Ttp Gly 
25 50 55 

Tyr Ala Ttp Gly Leu Leu Leu Gly 
65 70 
lie Leu Leu Ser Tyr Val Arg Val 
85 

30 Val Pro Gly Ser Val mir Gin Ser 
100 

Arg Arg Arg 15ir Phe Cys Leu Leu 
115 120 
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CIGGroCTOG TCMnsaSOG QSTGOSCCCG CTXJCACAACG TCACGAATTT CCICKTCGGC 60 
AACCTOGOCT TOTCOGftCOT GCTCftTOTGC ACOQOCTQCG TQOOQCrcAC GCPQQOCIM' 120 
GOCTTOGftGC CftOGCGGCro GCHCTTOGGC QGaQQOCTOr GCXMCTOCJr CTTCITOCTCS 180 
CAQQCXaSlCA CXCTCraroT GT0C3GICTTC AOGCTCAOCA OCATOGCAGT GGACTQCTAC 240 
GIXOTGCTOG TGCACOC^ GftGQOGQCGC A3KTOGCTGC QCCTCAGOGC CTAa^CTGTO 300 
CTOGOCAror GGGTOCrorc OGCQCTQCTG GGQCTGOOOG COGOOGTOCA CACCEKPCAC 360 
GTOGAGCTCA hCCCOCMXA OGTOOGOCTC TGOGftGGRGT TCTQQGGCTC OCAGGAGOGC 420 
CAQOGCXAGC TCEMGOCTO GGGQCTGCK3 CTQGICACCT ACCTX3CPCCC TCTGCTQGTC 480 

ATOciccror CTTACQOcas GcsrorcAGro aaqctcxxsca aocxscgiggt GcaaooDOGC 540 

GKACXXMA G0CAGQCX3GA CiaMAOXSC QCTOQQCQCC GGOQCAOCPr CTQCPrQCPG 600 
CTQG3X33rC3G TGGTGGTO 



(2) INPORMATIGN FDR SBQ ID NO:28: 
(i) SBQlM'KIE QiARACTERISTICS : 
15 (A) LE3«5ra: 378 

(B) TXPE: Nucleic acid 

(C) STRANDEDNESS: Doable 

(D) TOPQLCXSf: Linear 
(li) MOLECULE TXPEs dDNA 

20 (Ix) FEATORE 

(C) IDENTIFICATION METrHOD: S 
(Xi) SBQWENCE DESCRIPTION: SBQ ID NO: 28: 

GTGGTTCroG TCCACCOQCT AOGMQQOQC ATTTCACPGA GQCPCAQCX^C CTAOGOGGTC 60 
25 CTOGGCATCT GQQCrCTKPC IXSCAGTOCTO GOQCTOOCXSG CGGOGGTOCA CACCCAOCAT 120 
GIGGAQCTCA AGOCXXAOGA CGTGAGOCTC TQOGAGGAGT TCraGGGCTC GCfiGGAGOGC 180 
CAAOSCCAGA TCEAOGCCTO GGGGCICCTT CTQQGCACCr ATOTQCTCCC CCTGCTGQCX: 240 
ATCCrOCror CrrAOSTAOG GGEGTCMSTG AAQCPGAGGA ACOGOGTOCT GCCTOQCAQC 300 
GTOWXCAGA GICAAGCTGA CIXSGGACOSA GOGOGTOGOC GCXGCAdTT CTOTCTQCTO 360 
30 GTOGroGTOG TQGEAGTG ^"^^ 



(2) INFmiATION FOR SBQ ID N0:29: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 

(B) TYPE: Nacleic a ci d 

(C) STRANDEDNESS: Single 



(C) 2001 Copyright Derwenl Information Ltd. 



10 



15 
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25 
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(il) MDSLBCULE KPE: cDNH 
(Ix) FEATORE 

(C) IDEWriFICATION MEraOD: S 
(Xi) SBCXJENCE DESCRimON: SEQ ID NO:26: 
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ATOGCXTCAT 
QOQGICACRA 

GQOCTGMOG 
CTOG3GC1QG 
AAOCTQGCCT 
GCX3TOGAGC 
CAGOCSGGTCA 

CTCGCCATCT 
GTOGAGCTCA 
GAGOSOCAQC 
AKCTOCTOT 
GlGAaOCAGA 
GroC3W3GTCX5 
OQGC3AC3CroG 
CftCTGGCTOG 
AGCTTCOOOG 
C3G0CAGAATA 



aaOCACTOG 
CrocX3G0CAA 

crocAGocxn' 

TOCTOCTCCA 
TCMX3GC3QC3G 
TCITOGAOGT 
CAaSOGOCTG 
CCX3TCTMCT 

GQC3CGC3X3rc 
AGOOGCaOGA 
TCTACGOCrc 

GCCAGGCOGA 
TCGTOGIGIT 
AOOOOCAOGC 

AQGAGCTSCX3 



GGGCXXXaOG 
OCAGAGOGCA 
CMGCDCraC 
CAGOGTOSTG 
QGroOQCOQG 
QCTCMCTSC 
QGTSTTOQGC 
GPOQCSreiTC 
GAGGCGG05C 

OG3X30QCXTC 

GQQGcrocrc 

GGTCTCAGTG 
CTOGGACCXSC 
CGOOGICTCC 
CATOGACCCT 
CSGOCTOCiaC 
CAAACTSPPG 
CXTTQGTCATC 



GTITCTCACT 
GAGQCCTOGG 
CAGAGCXriGC 
GTOGTOGTOG 

crocACAAas 

AOOGCCTGCG 
GQOGQCCTGT 
ACJGCTCAOCA 

ATcroociGc 

GCGCTQOCOG 
TOOGAGGAGT 
CTOGTCACCT 
AAQCroC3GCA 
GCroOGOGCC 

TAaSCCTTPS 
AAOXCITCA 
CnCGCTTCGC 



MnrcroG 
cx;qcx:aaogg 
aociggigca 
gqcdqc3tggg 

roACaGAACTT 
TCCXXSCTCAC 
CSOCACCrOGT 
OCAJnsCAGT 
GCX^PCAGCSGC 
OOGCOSXGCA 
TCTGQQQCTC 

Aocrocrocx: 

ACOGOGIIGGr 
GGC3GCA0CTr 
TCCAOGTCTT 
GGCTOGTOCA 
rcCAOGOCTG 
CCnSCAAGAT 



GCTOOCGOOG 60 
GroOGIGQCr 120 
TCAiSCTGAAG 180 
CAACroOCIXS 240 
CClCA3rX3GC 300 
GCIGQCCTOT 360 
CTrCTTOCTG 420 
GGACXXXnaC 480 
CTAGGCTOTG 540 
CAOCIMtac 600 
OCAGGAGOGC 660 
TCIGCTOGTC 720 
G0C3QQGCroC 780 
ClGClTCCro 840 
CAACCroCTO 900 
GCTCCTCroC 960 
<5C3^GGAOGAC1020 
AQXCCOCATIOBO 
1110 



35 



(2) INFTORMATIGN FOR SEC ID N0:27: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGIH: 618 

(B) TVPE: Nucleic acid 

(C) STRA^©EDNESS: Double 

(D) TOPOLOCa^: Linear 
(11) MOLECULE Tn>E: cCNA 
(Ix) FEAIURE 

(C) IDENTIFICATION MBmOD: S 
(Xi) SEQUENCE DESCRimCN: SEQ ID NO:27: 
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(D) TOPOLOOT: Linear 
(ii) lOLECULE TffE: Other nucleix: acxd 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION:. SBQ ID N0:32: 



^acGWftGWWK GCAGOCAGCA GN4^^ 



29 



10 



15 



(2) INFX3!?MR.TI0N POR SBQ ID NO:33: 

(i) SESQUBtKE CHARACHRISnCS: 

(A) LENGIH: 24 

(B) TXPE:.., Nucleic acid 

(C) STRRNDEDNESS: Single 

(D) TOPOLOGX: Linear 

(ii) MDLECUIS TOPE: Other nucleic acid 

Synthetic DNA 
(xi) SBQOTNCE DESCRIPTION: SBQ ID N0:33; 



20 



25 



30 



CjXS'jjpJXn TTCrOOBCTG CCGC 



24 



(2) INFORMATION FOR SEQ ID N0:34: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 

(B) TXPE: ^ 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MCJIfiCOLE TXPE: Other nucleic acid 

Synthetic DMA 
(xi) SEQUENCE DESCRIPTICW: SBQ ID NO:34: 



^jyjBOJSACA CATW»CQEr GACC 



24 



35 



(2) INFORMATICN FOR SBQ ID N0:35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LEJJSTH: 20 

(B) TXPE: Hod-elc acid 

(C) STRANDEDNESS: Single 
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5 



(D) TOPOLOGY: Linear 
(ii) MDLECULE TYPE: Other nucleic acid 

Synthetic CNA 
(xi) SBQCIENCE DESCRIPTION: SBQ ID N0:29: 

OGTOCSSCKTS STGGGCAACN VCCTG 25 



(2) INFORMATION FOR SEQ ID N0:30: 

(i) SEQUENCE CHARACTERISTICS: 
10 CA) LENCrra: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Single 

(D) T0P0UCX3Y: Linear 

(ii) MDLECUI£ TYPES . Other nucleic acid 

Synthetic DMA 
(xi) SEQUENCE DESCRIPTION:. SBQ ID N0t30: 

G1NC3WRRGGC ANCCAGCAGA KGGCAAA 27 

20 (2) INFORMATION FOR SBQ ID N0:31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
25 (D) TOPOLOGY: Linear 

(ii) MDLEOJLE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SBQOENCE DESCRIPTION: SBQ ID NO: 31: 



30 



35 



CTOTCYGYSA TYGCNNTKGA. YMSSTAC 27 

(2) INFORMATION FOR SBQ ID N0:32: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 

(B) TYPE: Nucleic acid 

(C) STRANDEKffiSS: Single 
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(D) TOPOLOGY: Linear 
(ii) MDLEOJLE TOPE: Other nucleic acid 

Synthetic mk 
(xi) SBQIJENCE DESCRIPTION: SEQ ID N0:38: 

OOGGOGTAOC AQQCAQGGrT 20 

(2) INFORMATION FOR SBQ ID N0:39: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGIH: 28 

(B) TYPE: Nucleic acid 

(C) STRANDEEX^ESS: Single 

(D) TOPOLOGY: Linear 

(ii) MDLEOILE TYPE: Other nucleic acid 

synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

AQQCAGQC3IT GATGTOQGQG GIGOGGAT 28 

(2) INPORMATICN FOR SEQ ID NO: 40: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LEa^TCTH: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
CD) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SBQUH^ DESCRIPTION: SBQ ID N0:40: 

CTCCCAGCAG AGCCCACCAG CACTCCA 27 

(2) INPORhfiVTION FOR SBQ ID N0:41: 
(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTO: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
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(D) TOPOLOGY: Linear 
(il) MDLEOILE TOPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTICN: SEQ ID NO:35: 

GCICAYCARC AVrGXATOGA 20 

(2) INFXXIMATION FOR SEQ ID 1^:36: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGIH: 26 

(B) TOPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOCT: Linear 

(ii) MOLECULE TOPE: other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

OdAOGGGIC KnATSCCICK GCCIGC 26 

(2) INFDI»1ATIQN FOR SEQ ID NO:37: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 

(B) TOPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

AC3GGGCCKDA TQCdOCGCC IGCRTA 26 

(2) INFORMATION FOR SEQ ID ND:38: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
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(ii) MaLBCULE TXPEs Peptide 

(xi) SBQUIWCE DESCRIPTION: SBQ ID NO: 44: 

Met Lys Ala Val Gly Ala Trp Leu Leu Cys Lea Leu I*u Leu Gly Ueii 
1 5 10 



15 



20 



Ala Leu Gin Gly Ala Ala Ser Arg Al^ His Gin His Ser Met Glu He 

20 25 30 

Arn Thr Pro ASP lie Asn pro Ala 0^^ Ala Gly Arg Gly lie Arg 

35 40 « ' 

10 Pro val Gly Atg Phe Gly Arg Arg Arg Ala Ala Leu Gly Asp Gly Pro 

'° ■ , 

Arg pro Gly Pro Arg Arg val Pro Ala Cys Phe Arg 1^ Glu Gly Gly 

^« 75 80 

65 70 
Ala Glu pro Ser Arg Ala Leu Pro Gly Arg IT-o: Ala Gin I^a Val 



85 90 95 



Gin Glu 



(2) INPOraflATION FOR SBQ ID N0:45i 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Peptide 

(xL) SEQUENCE DESCRIPTION: SBQ ID N0:45: 



25 



Met Ala Leu Lys nu: Trp Leu Leu Cys Leu Leu leu Lea Ser teu Val 
1 5 . 10 

I^u Pro Gly Ala Ser Ser Arg Ala His Gin His Ser Met Glu -mr Arg 

20 25 30 

30 ^ pro ASP lie Asn Pro Ala TCP TVr Ote Gly Arg Gly lie Arg pro 

35 40 ^5 

val Gly Arg Phe Gly Arg Arg Arg Ala n«r Pro Arg ASP val -mr ay 



50 



55 60 



Leu Gly Gin Lea Ser Cys Lea Pro Leu ASP Gly Arg •no: Lys Phe Ser 



35 65 

Gin Arg Gly 



70 80 
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(D) TOPQLOCT: Linear 
(ii) MDLBOJLE TYPE: Other nucleic acid 

Synthetic DNA 
(Xi) SEQOENCE DESC3U:PTIC3N: SBQ ID N0:41: 

GTOGGGGGCT QGCTCCTCTO CCTOCTO 27 



(2) INFORMATION FOR SEQ ID NO:42: 
(i) SEQUENCE CHARACTERISTICS: 
^0 (A) LENGTH: 32 

(B) TYPE: Nucleic acid 

(C) STOANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MDLEOILE TYPE: Other nucleic acid 

Synthetic DNA . 
(xi) SBQfUENCE DESCRIPTION: SBQ ID N0:42: 

GTOTOGACGA ATGAAGGOGG TOGGGGOCTO GC 32 

20 (2) INFORMATION FOR SEQ ID NO:43: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
25 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 43: 



AGGCTCOOGC TSTEATTCCT GGAC 24 



(2) INFXDRMATION FOR SBQ ID NO:44: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
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(ii) MOLECULE TJfPE: P^tide 

(xi) SEQUENCE DESCRIPnON: SBQ ID N0:48: 

Ser Arg Ala His Gin His Ser Met Glu Thr Arg Thr Pro ASP lie Asn 
5 1 

pro Ala TIP Tyr Ihr Gly Arg Gly He Arg pro Val Gly Arg Phe Gly 

(2) INFOraOVTION FOR SBQ ID NO:49: 
JO (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(11) M3LECULE TXPE: Peptide 

15 (xi) SEQUENCE DESCRIPTION: SBQ ID NO: 49: 

Ser Arg Ala His Gin His Ser Met Glu Thr Arg Uir Pro Asp He Asn 
Pro Ala Trp lyrBir Gly Arg Gly He Arg Pro Val Gly Arg Phe Gly 

20 

Arg 

(2) INFORMATION FOR SBQ ID NO:50: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENC3TH: 20 

(B) TXPE: Amino acid 

(C) TOPOUDGY: Linear 

(ii) MDIiECULE TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 
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30 



35 



Thr Pro Asp lie Asn pro Ala Ttp 1^ Thr Gly Arg Gly lie Arg pro 

Val Gly Arg Phe 
20 

(2) INP0i»1ATI0N FOR SEQ ID N0:51: 
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(2) INPOmnON FOR SEX) ID NO:46: 
(1) SEQUENCE GHAIU^CTERISTICS: 
(A) LENGTH: 249 
5 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
(U.) MXECULE TYPE: cDNA 
(ix) FEATURE 

^0 (C) IDENTIFICATION METHOD: S 

(Xi) SEQUENCE DESCRIPTION: SBQ ID NO:46: 

TCTAGCOIAG CCa^r^. CTCO^rCC^ ACAAGAACCC CTCATATCAA TOdGOCTOG 120 
m:AOQQGOC GOGQGATCAG GOCDGTX^^C OGCtTOGGCA GGAGAAGGGC AACOCOGAGG 180 
GATEPCACro GACTDGGOCA ACICAGCIGC CTCCCACTOG ATCGACGCAC CAAGITCICT 240 
CAQOGItSGA 

249 



15 



20 



(2) INFORMATION FOR SBQ ID NOs47: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LEI^GTH: 31 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Peptide 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

Ser Arg Ala His Gin His Ser Met Glu Thr Axg our Pro Asp lie 
^ ^ 10 ,5 

Fro Ala TCP Tyr llir Gly Arg Gly lie Arg Pro Val Gly Axg Phe 
30 20 25 



Asn 



30 



(2) INFORMATION FOR SBQ ID N0:48: 
(i) SEQUeo: CHARACTERISTICS: 
(A) LENGIH: 32 
3^ <B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
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AGOOGftGCCC AOCAGCftCrc CA3X3GAGACA AGAftOCCXTPG ATMCAATCC TOOCPQCTAC 



ACQQGOOGOG GGATCAQQCC TGTGGGCCGC TTC 



(2) INFORMATION FOR SE5Q ID NO:54: 



5 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGIH; 96 



(B) TYPE: Nucleic acid 



(C) STOANDEDNESS: Double 

(D) TOPOIiOGY: Lljxear 



10 



(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE 

(C) IDENTIFICATION METHOD: S 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

AGCOGAGCCX: AOCAQCACIC CATOGAGACA AGAAOCCCPG ATATCAATC3C TQCCTQCTAC 
A0GC3GC0G0G GGATCftGGCC rGTGCGCCGC TTOQGC 

(2) INFORMATION FOR SEQ ID NO:55: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 99 

(B) TYPE: Nucleic add 



(C) IDENTIFICATION METHOD: S 
(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 55: 

AQCOGAGCCC AOCAGCACTC CATGGAGACA ASAAOCCCTG ATATCAATCC TQCCTOGTAC 
AOSQGCCGOG GGATCAQGCC TGTGGGCOGC TTOQGCAGG 

(2) INFORMATION FOR SBQ ID N0:56: 
(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 60 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 



(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: ciDNA 



25 



(ix) FEATURE 
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(i) SEQUENCE aiARMHERISTIGS: 

(A) LENOTH: 21 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 

5 (ii) MDLECULE TYPE: Peptide 

(xi) SBQUEWCE DESCRIPTION: SEQ ID N0:51: 

Tlhr Pro Asp lie Asn pro Ala Trp Tyr Thr Gly Arg Gly He Arg Pro 
1 5 10 15 

10 Val Gly Arg Phe Gly 
20 

(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SESJJS^ CKARACTE31ISTICS: 
15 (A) LENGTH: 22 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 

(ii) MDLECULE TYPE: Peptide 

(xi) SBQUEJTCE DESCRIPTION: SEQ ID N0:52: 



20 



25 



Tte Pro Asp He Asn Pro Ala Trp Tyrlta Gly Arg Gly lie Arg Pro 

1 5 10 ^5 

val Gly Arg Phe Gly Arg 
20 



(2) INTORMATION FOR SEQ ID NO: 53; 

(i) SEQUENCE cmRACTERISTICS: 

(A) LENGTH: 93 

(B) TYPE: Nucleic acid 
3Q (C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE 

(C) IDENTIFICATION METHOD: S 

35 (xi) SEQUENCE INSCRIPTION: SEQ ID N0:53: 
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(2) INFIGRMATION FOR SEQ ID NO:59: 
(1) SE3QUENCE CHARACTERISTICS: 

(A) LENCTH: 87 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLESOJLE TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:59: 



Met Lys Val Leu Arg Ala Trp Leu Leu Cys Leu Leu tet Leu Gly Leu 

Ala Leu Arg Gly Ala Ala Ser Arg Kir His Arg His Ser Met Glu He 
20 25 30 

Arg rar Pro Asp He Asn Pro Ala Trp Tyr Ala Ser Arg Gly He Arg 
35 40 45 

Pro Val Gly Arg Phe Gly Arg Arg Arg Ala Thr Leu Gly Asp Val Pro 
50 55 60 

Lys Pro Gly Leu Arg Pro Arg Leu Ote Cys Phe Pro Leu Glu Gly Gly 
65 70 75 

Ala Met Ser Ser Gin Asp Gly 

85 



80 



(2) INPORMATICN FOR SEQ ID NO: 60: 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGOT: 261 
25 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
(11) MOLECULE TYPE: cDNA 
(Ix) FEATURE 

(C) IDENTIFICATION METHCX): S 
(xi) SEQUENCE DESCRIPTICN: SEQ ID NO: 60: 



ATGAAGCTGC TGAGGGOCTO GCKCTGTGC CPGCIGATOC TOGGOCTCGC OCTOOGGGGA 6( 
GCTQCAAGTC GEAOOCATOG GCACTCCATC GAGATCOGCA COCCIGACAT CAAJCCTOOC 120 
TCCTAOGCCA GPOGOGQGAT CAGGOCICTS GGCOGOTOG GTCGGAQGAG GGCAACCCIG 180 
GGGGAOSTCC CCAAGOCTGG CCTGCGACCC CGGCTSAOCT GCTTCCOOCT GGAAGGOGCT 240 
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(D) TOPOLOGY: Linear 
(i±) MOLECULE TOPE: cDNA 
(±x) FEATURE 

(C) IDENTIFICATICN METHOD: S 
5 (xi) SEQUENCE DESCRIPTION: SBQ ID NO:56: 

AOCCCTQATA TCAATCCTQC CTQCTACACG QGOGGCQGGA TCAGGCCTOT GGGCOGCITC 60 

(2) INFORMATION FOR SBQ ID W0:57: 
10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENCTH: 63 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
15 (ii) MOLECULE TYPE: cDNA 

(Ix) FEATURE 

(C) IDENTIFICATIGN METOQD: S 
(xi) SEQUENCE DESCRIPTION: SBQ ID N0:57: 



20 



AOCOCTSATA TCAATCCTCSC CDGOTACAOG QGCOGOGGGA TCAGGOCTOT GCSGOOGCm: 60 
OGC 

63 



(2) INFORMATION FOR SEQ ID NO:58: 
(i) SBQWENCE CHARACTERISTICS: 
25 (A) LENGTH: 66 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: cDNA 

30 (Ix) FEATURE 

(C) IDENTIFICATION METOOD: S 
(Xi) SEQUENCE DESCRIPTION: SBQ ID WD:58: 

AOOCCTGATA TCAATCCTGC CJXSGCACfXXi GG00G0GK5A OCAQGOCTOT QGGOOGCTTC 60 
35 GGCAGG 

66 
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SerArgThrHlsArgHisSerMet Glulle Arg ite Pro Asp lie Asn 
1 5 10 15 

Pix) Ala Trp Tyr Ala Ser Arg Gly lie Arg Pro Val Gly Arg Phe Gly 

20 25 30 

5 Arg 

(2) INFORMATION FOR SEXJ ID NO:64: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LEMGIH: 20 

10 (B) TXPE: Amino acid 

(C) TOPODCXSf: Linear 

(ii) MOLEaJLE TXPE: Peptide 

(xi) SEQUENCE DESCRTPTIOJ : SEQ ID N0:64: 

15 Thr Pro Asp lie Asn pro Ala rctp Tyr Ala Ser Arg Gly He Arg Pro 
1 5 10 15 

Val Gly Arg Phe 
20 

20 (2) INPORMATICN FOR SEQ ID NO:65: 
(i) SEQUEITCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TyPE: Amino acid 

(C) TOPOLOGY: Linear 
25 (il) MOLECULE TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Thr Pro Asp lie Asn Pro Ala Tii> Tyr Ala Ser Arg Gly lie Arg Pro 
15 10 15 

30 Val Gly Arg Phe Gly 
20 



35 



(2) INFORMATION FOR SBQ ID NO:66: 
(1) SEQUENCE CHARACEERISnCS: 

(A) LENffEH: 22 

(B) TYPE: Amino acid 
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GCTA!lXiTlU»'r oxaGGaroG c 

261 

(2) INFORMATION FOR SBQ ID NO: 61s 
(1) SBQUE3«I CHARACmiSTICS: 

(A) LENGIH: 31 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(il) M3LECDLE TYPE: Peptide - 

(XI) SBC3UEWCE DESCRIPTION: SBQ ID N0:61: 



ProAla^^MaScA^OX^xie^^Vald,;^^ 



20 25 
15 30 

(2) INFORMATION FOR SBQ ID ND:62: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGIH: 32 

(B) TYPE: Amino acid 

(C) TOPOTOGY: Linear 
(11) MDLECULE TXPE: Peptide 
(XI) SEQUENCE DESCRIPTION: SBQ ID NO:62: 



10 

Pro Ala Trp Tyr Ala Ser Am n« , 

^ serArgGly lleArgProValGlyAr^PheGly 



30 



(2) INFORMATION FOR SEQ ID ND:63s 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
(11) MDLECULE TYPE: Peptide 

(XI) SEQUENCE DESCRIPTION: SBQ ID NO:63: 
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(2) INTORMATION FOR SEQ ID NO: 69: 

(1) SEQUENCE CHRRACTERISTICS: 

(A) LHIGnH: 99 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGlf: Linear 
(ii) I«I£CULE TYPE: cDNA 
(ix) FEATORE 

(C) IDEWriFICATION METHOD: S 
(Xi) SEQUENCE DESCRIPTICN: SEQ ID NO:69: 

(2) INTOFMATION FOR SEQ ID N0s70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENC3XH: 60 

(B) TXPE: Nucleic add 

(C) STRANDEDNBSS: Double 

(D) TOPaiJCXS: Linear 

(ii) MOUBCULE TYPE: cl»IA 
(Ix) FEATURE 

(C) IDENTIFICATICW METHOD: S 
(Xi) SEQUENCE DESCRIPTION: SBQ ID N0:70: 

(2) INEXJRMATION FOR SBQ ID N0:71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENOTH: 63 

(B) TXPE: Nucleic acid 

(C) STRANDEDNBSS: Double 

(D) TCfPOLOGY: Linear 

(ii) MDLECULE T3fPE: cDNA 
(ix) FEATURE 



25 



30 



35 
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(C) TOPQLOGX: Linear 
(11) M3LECULE TYPE: Peptide 
(xi) SEQUENCE DESCRIPnO^: SBQ ID NO: 66: 

5 ihr Pro ASP 11* Asn Pro Ala Ttp Tyr Ala Ser Arg Gly He Arg pro 

Val Gly Arg Phe Gly Arg 
20 

10 (2) INFORMATION FOR SEQ ID N0:67: 

(i) SEQUEircE CHARACTERISTICS: 

(A) LENG?rH: 93 

(B) TXPE: Nucleic acid 

(C) STRANDEDNESS: Double 
j5 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: cWh 
(ix) FEATORE 

(C) IDEMTIFICATICN METTHOD: S 
(xi) SEQUENCE DESCRIPTICN: SBQ ID NO; 67: 



20 



GOCAGTOGOG GGATCAQGCC TGroGQCOQC TPC 



(2) INFORMATION FOR SBQ ID N0:68: 
25 (i) SEQOENCE CHARACTERISTICS s 

(A) LENGTO: 96 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
30 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE 

(C) IDENTIFICATION METHOD: S 
(Xi) SEQUiWCE DESCRIPTION: SBQ ID N0:68: 



35 



WJiramCCC ATOGGCACTC CATCGAGATC OQCADCOCTG ACATCAATCr TQCCTQC3TAC 60 
GCCAGTOGOG GGATCAGGCC TGTOQGCOGC TTOGGT 
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10 



15 



25 



(2) INFORMATION FOR SEQ ID NO:74: , 
(i) SEQUENCE CHARACTERISTICS: 

(A) LETIGTH: 11 

(B) TYPE: . Amino acid 

(C) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Peptide 

(ix) FEATURE: Xaa Of the 3^ position is Ala or -Rir. 

Xaa of the 5th position is Gin or Arg. 

Xaa of the 10th position is He or Thr. 
(Xi) SEQfUENCE DESCRIPTION: SEQ ID NO:74: 

Ser Arg Xaa His Xaa His Ser Met Glu Xaa Arg 
^ 5 10 



(2) INFORMATION FOR SEQ ID NO:75: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENKIH: 26 . 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS: Single 

(D) TOPQLOGY: Linear 
(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 



CARCAYTCCA TGGAGACAAG AACOCC 26 



(2) INFORMATION FOR SEQ ID NO:76: 
(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 24 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPQLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTICW: SEQ ID NO:76: 
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(C) IDENTIFICATION METOOD: S 
(XL) SEQUENCE DESCRIPTION: SBQ ID N0:71: 

ACCCCTOACA TCAATCCroC CTQGIAOQCC AGTCGCGQGA TCACQOCICT GQQOOQCrrC 60 
5 GOT - 

(2) INEURMATION FOR SBQ ID:NO:72;. 

(i) SBQUEWCE CHARACTERISTICS; 
(A) LENGTH: 66 

10 (B) T^PE: , Nucleic acid 

(C) STRANDEDNE^: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: cDNA 
(ix) FEATURE 

15 (C) IDENTIFICATION METHOD: S 

(xi) SEX3UQICE DESCRIPTI€»J: SBQ ID N0:72s 

AOCCCTOACA TCAATCCTGC CIGGTAOGCC AGTOGOSGGA TCAGQCCPGT GOGOCXSCTTC 60 



20 



GGTOQG 



(2) INFORMATION FOR SEQ ID NO:73: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Amino acid 
25 (C) TOPOLOGY; Linear 

(ii) MOLECULE TYPE: Peptide 

(ix) FEATURE: Xaa of the 10th position is Ala or Thr. 

Xaa of the 11th position is Gly or Ser. 
Xaa of the 21st position is H, Gly or 
30 GlyArg. 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 73: 

Thr Pro Asp He Asn Pro Ala Ttp Tyr Xaa Xaa Arg Gly He Arg Pro 
15 10 15 

35 Val Gly Arg Phe Xaa 
20 
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AocsroQCTTC TGrocrrGci cc 22 

(2) INTORMATIGN FOR SBQ ID NO: 80: 
5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENEffl: 25 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear ' 
10 (li) MOLECULE TYPE: Other nucleic acid 

Sfynthetic DNA 
(xi) SEQUENCE DESCRIPTICN: SEQ ID NO: 80: 

GCCTGATCCC QOGGOCCXSG ThCCA 25 

15 

(2) INFX3RMATI0N FOR SBQ ID N0:81: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS; Single 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 81: 

25 

TTGCCCTTCT CCTOOCGAAG CQGCCC 26 

(2) INFORMATION FOR SEQ ID N0:82: 
(i) SEQUENCE CHARACTERISTICS: 
30 {A) LENC3ra: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEEM4ESS: Single 

(D) TOPOLOGY: Linear 

(11) MOLECULE TYPE: Other nucleic acid 

35 Synthetic DNA 

(xi) SEQUENCE DESCRIPTICN: SBQ ID NO: 82: 
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TAOCAGQCAG GGGG 24 

(2) INFORMATION FOR SEQ ID NO:77: 
5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 

(B) TYPE: Nucleic acid 

(C) STRANDEE»JESS: Single 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION:. SEQ ID NO: 77: 

GQCATCATOC AQQLAG^JQQG AGGJyr 25 

15 

(2) INPOKMATICN FOR SEQ ID N0:78: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(ii) MOLBOJLE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

25 

AGCAQAGGAG AGGGAOGSm GAGGA 25 

(2) INFORMATION FOR SEQ ID NO:79: 
(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 22 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

35 Synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79: 
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CATOCaGTCC CGATOGGTAC GACTTCC 27 

(2) INFORMATION FOR SEQ ID NO:86: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 

(B) TXPE: Nacleic acid 

(C) STRANDEC3NESS: Single 

(D) TaPOLOGY: Linear 

(ii) MDLECULE TXPE: Other nucleic acid 

Synthetic DNA 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

GGCCTCCTCG GRGGAGOCWV GGGA3GA 27 

(2) INPOfRMATION FOR SEQ ID NO:87: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MDLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:87: 

GGGAAAGGAG OCCGAAGGW AGGAGAG 27 

(2) INFORMATION FOR SEQ ID NO:88: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LEWCra: 25 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MDLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:88: 
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GQOQQQGGCT GCAAGITOIA OXATOG 27 

(2) INPCSRMMTON FOR SEQ ID NO:83: 
5 (i) SBQUEWCE CHARACTERISTICS: 

(A) LENGTH: 27 

(B) TSfPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Other niKleic acid 

Synthetic DNA 
(xi) SEC3UENCE DESCRIPTION: SEQ ID N0:83: 

CQQCACICCA TCGAGAimS CACCCCT 27 

15 

(2) INFORMATION FOR SEQ ID N0:84: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGIW: 27 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SBQUEWCE DESCRIPTION: SEQ ID NO: 84: 

25 

CAQQCAGSAT TGATCSTCAGG GGTGCX3G 27 



(2) INFORMATICN FOR SEQ ID N0:85: 
(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 27 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

35 Synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:85: 
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GGCAGCIGAG TTOQCCAAGT CCAGT 25 

(2) INFORMATION FOR SEQ ID NOi92: 
5 (i) SESQOENCE CHARACTERISTICS: 

(A) LENCTH: 15 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear ' 
(ii) MOLECULE TYPE: Peptide 

10 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:92: 

Ser Arg Ala His Gin His Ser Met Glu lie Arg Thr Pro Asp Cys 
1 5 10 ^5 

15 (2) INFORMATION FOR SEQ ID NO:93: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 

(B) TYPE: Amino acid 

(C) TOPOLOGY: Linear 
20 (ii) MOLECULE TYPE: Peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Cys Ala Ttp Tyr Ala Gly Arg Gly He Arg Pro Val Gly Arg Ptie 
1 5 10 15 

25 

(2) INFORMATION FOR SEQ ID NO:94: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 

(B) TYPE; Amino acid 
30 (C) TOPOELOGY: Linear 

(ii) MOLECULE TYPE: Pe: ^de 

(xi) SEQUIWCE DESCRIPTION: SEQ ID NO: 94: 

Cys Glu He Arg rttir Pro Asp He Asn Pro Ala Trp Tyr Ala Gly 
35 1 5 1^ 
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CCTGCPGGCC A TTCTCCroT CTIAC 25 

(2) INFORMATICS FOR SEQ ID NO: 89: 
5 (1) SBQUEWCE CHARACTERISTICS: 

(A) LENGra: 25 

(B) TYPEt Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:89i 

GC3Q3TrAQGr Ca33C3yEA_AG GTTGA 25 

15 

(2) INFORMATION FOR SEQ ID N0:90: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LEaOGTH: 25 

(B) TYPE: Nucleic acid 
20 (C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic ENA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

25 

GAAGAOGGAG CATGGCCCTG AAGAC 25 

(2) INFORMATION FOR SEQ ID N0:91: 
(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 25 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

35 Synthetic im 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 
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(2) INTORMATICX^ FOR SEQ ID NO:98: 

(i) SBQUOENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic im 
(xi) SEQUENCE DESCRIPTION : SE5Q ID NO:98: 

ATATTCTGGC CATGAGGCAC 20 



(2) INFORMATION FOR SEQ ID NO:99: 
(i) SEOUEllCE CHARACTERISTICS: 
15 (A) LENGIH: 28 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

20 Synthetic DNA 

(xi) SBQWENCE DESCRIPTION: SBO ID N0:99: 

TTCCGAGAGG AGCTACGCAA GATGCTTC 28 
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(2) INTORMATICN FOR SBQ ID N0:95: 
(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 

(B) TXPE: , ; Nucleic acid 
5 (C) STRANDEDNESS: Single 

(D) TOPOLOCT: Linear 
(ii) MOLECULE TYPE:. Other nucleic acid 
" - - v , ; . . Synthetic DMA. 

. .(Xi) SEC3UENCE DESCRIPTION: SBQ ID N0:?5: 

AGMTQGCAT CATOCAGGAA GAOQGa^GCAT 30 

(2) INTORMATICN FOR SEQ ID NO:96: 
(i) SEQU0CE CHARACTORISnCS: 
15 (A) LENGTO: 31 

(B) TYPE: Nucleic acid 

(C) STRANDECNESS: Single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

20 Synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO: 96: 

GCPGACTOGA CAGCACTCTC TTCTOGAGCr G 31 

25 (2) INPORMATiaf FOR SBQ ID NO:97: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Single 
30 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Other nucleic acid 

Synthetic DNA 
(xi) SEQUHOCE DESCRIPTION: SBQ ID NO: 97: 

35 AACCCCTTCA TCTATGCGTG G 21 
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Sheehan syndrome or dyszoospermia. 

8. An agent for modulating placental function, which 
comprises a ligand polypeptide, or a salt thereof, for 

5 a G protein-coupled receptor protein. 

9. An agent as claimed in claim 8, which is for 
treating or preventing choriocarcinomia. hydatid mole, 
irruption mole . abortion, ' unthrifty fetus > abnormal 

10 saccharometabolism. abnormal lipidmetabolism or 
oxytocia. 

10. An agent as claimed in claim 4. which is for 
promoting lactation of domestic ma.'KP.al. ■ 

15 

11. An agent as described in claim 4. which is for an 
aphrodisiac . 

12. An agent for diagnosing function of prolactin 
20 secretion, which comprises a ligand polypeptide, or a 

salt thereof, for a G protein- coupled receptor protein. 

13. Use of a ligand polypeptide, or a salt thereof, 
for a G protein-coupled receptor protein for 

25 maufacture of a medicament for modulating prolactin 
secretion. 

14. A method for modulating prolactin secretion in a 
mammal, which comprises administering to said mammal a 

30 ligand polypeptide, or a salt thereof, for a G 
protein -c ipled receptor protein. 

15. Use of a ligand polypeptide, or a salt thereof, 
for a G protein- coupled receptor protein for 

35 maufacture of a medicament for modulating placental 
function . 
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CLAIMS 



WHAT IS CLAIMED IS: 

1. An agent for modulating prolactin secretion which 
5 comprises a ligand polypeptide, or a salt thereof, for 

a G protein -coupled receptor protein. 

2. An agent as claimed in claim 1, wherein the ligand 
polypeptide is a polypeptide comprising an amino acid 

10 sequence represented by SEQ ID NO: 73 or a substantial 
equivalent thereto, or its amide or ester, or a salt 
thereof . 

3. An agent as claimed in claim 2, wherein the 
15 polypeptide comprising an amino acid sequence 

represented by SEQ ID NO: 73 is a polypeptide 
comprising an amino acid sequence represented by SEQ 
ID NO: 5, 8, 47, 50, 61 or 64. 

20 4, An agent as claimed in claim 1, which is for 
promoting prolactin secretion. 

5, An agent as claimed in claim 1, which is for 
inhibiting prolactin secretion. 



6. An agent as claimed in claim 4, which is for 

treating or preventing hypoovarianism, gonecyst 

cacogenesis, menopausal symdrome, euthyroid or 
hypome tabolism . 



7. An agent as claimed in claim 5, which is for 
treating or preventing pituitary adenomatosis, brain 
tumor, emmeniopathy, autoimmune disease, prolactinoma, 
infertility, impotence, amenorrhea, galactorrhea, 
acromegaly, Chiari-Frommel symdrome, Argonz-del 
Castilo symdrome, Forbes -Albright symdrome, lymphoma. 



25 



30 
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16. A method for modulating placental function in a 
mammal, which comprises administering to said mammal a 
ligand polypeptide, or a salt thereof, for a G 
protein -coupled receptor protein. 
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Fig. 5 
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Pig. 6 

9 IB 27 36 45 54 

5' GTG GGC ATC GTC QGC AAC ATC CTG CTG CTG CTG GTG ATC GCG CGG GTG CGC CGG 

val GXy Met Val Gly Asn He Leu Leu Val Leu Val lie Ala Arg Val Arg Arg 

63 72 81 90 99 108 

CTG TAC AAC GTG ACG AAT TIC CTC ATC GGC AAC CTG GCC TTC TCC GAC GTG CTC 

Leu Tyr Asn Val Thr Asn Phe Leu He Gly Asn Leu Ala Leu Ser Asp Val Leu 

117 126 135 144 153 162 

ATG TGC ACC GCC TCC GTG CCG CTC ACG CTG GCC TAT GCC TTC GAG CCA CGC GGC 

Mec Cys Thr Ala Cys val Pro Leu Tinr Leu Ala Tyr Ala Phe Glu Pro Arg Gly 

171 180 169 198 207 216 

TGG GTG TIC GGC GGC GGC CTG TGC CAC CIG GTC TTC TTC CTG CAG GGG GTC ACC 

Trp Val Phe Gly Gly Gly Leu Cys His Leu Val Phe Phe Leu Gin Ala Val Thr 

225 234 243 252 261 270 

GTC TAT GTG TCG GTG TTC ACG CTC ACC ACC ATC GCA GTG GAC CGC TAC GTC GTO 

Val Tyr val Ser Val Phe Thr Leu Thr T^ir He Ala Val Asp Arg Tyr Val Val 

279 288 297 3O6 315 324 

TO GTC CAC CCG CTG AGG CGG CGC ATC TCG CTG CGC CTC AGC GCC TAC GCT 

Leu Val His Pro Leu Arg Arg Arg He Ser Leu Arg Leu Ser Ala Tyr Ala Val 

333 342 351 360 369 378 

CTG GCC ATC TGG GTG CTG TCC GCG GTG CTG GCG CTG CCC GCC GCC GTG C\C ACC 

Leu Ala He Trp Val Leu Ser Ala Val Leu Ala Leu Pro Ala Ala Val His Thr 

387 396 405 414 423 432 

™™™?^^^^^^^'^^^^^^'^^GGAGTTCT^ 

Tyr His Val Glu Leu Lys Pro His Asp Val Ar^ Leu Cys Glu Glu Phe Trp Gly 

-^^l 450 459 468 477 aaa 

!^ ^ ™ ^ ™ ^ ^ ^ CTC CIG CIG 

■Ser Gin Glu Arg Gin Arg Gin Leu Tyr Ala Trp Gly Leu L^u L^u vll Thr Tyr 
495 504 513 522 531 540 

Leu Leu Pro 1^ I^u Val He L«u Le^ Ser ^ HI vll ier Val lyl Zeu 

™ !!! if 5 ^ CTC ACC CAG S CAG CCC TCG GAC 

Ars Asn Arg Val Val Pro 'f^'g vll ^ cin III all 'pll 111 I^p l^'g 

612 621 630 c-50 CAB 

^™!?ff^!f5^!5!T?T^™^^GTCGTCCTCa^6GTCTTCAC? 
Ala Arg Arg Arg Arg Thr Phe Cys Leu llu vll vll Val Val Val Val Phe Th^ 

657 666 
CTC TCC TCG CTC CCC TTC TTC 3' 

Leu cys Trp Leu Pro Phe Phe 
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Fig. 7 
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Fig. 10 
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Pig. 13 
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Fig. 14 
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Fig. 15 
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Pig. 22 
P5-1 



1 IB^ 27 36 45 54 

5- GCC CAC CAG CAC TCC ATG GAG ATC CGC ACC CCC GAC ATC AAC CCT GCC TGG TAC 

Ala His Gin His Ser Met Glu lie Arg Thr Pro Asp He Asn Pro Ala Trp T^r 

63 72 
GCG GGC CGT GGG ATC CGG CCC G 3 * 



Ala Gly Arg Gly He Arg Pro 
P3-2 
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Pig. 23 

1 GTGGAATGAAGGCGGTGGGGGCCTGGCTCCTCTGCCTGCTGCTGCTGGGCCTGGCCCTG 59 

1 MetLysAlaValGlyAlaTrpLeuLeuCysLeuLeuLeuLeuGlyLeuAlaLeu 18 

6 0 CAGGGGGCTGCCAGCAGAGCCCACCAGCACTCCATGGAGATCCGCACCCCCGACATCAAC 119 

19 GlnGlyAlaAlaSerArgAlaHisGlnHisSerMetGlu I^eArgThrProAspIleAsn 38 

PDN 

120 CCTGCCT 126 

39 ProAla 40 
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Fig. 24(a) 



Met 



60 cagggggctgccKgcagagccoJccag^^ 



120 CCTGCCTC^TACGCRGGCCGTGGGATCC-<^CLLbi<»U,cb GCTTCGGCCGGCGAAGAGCT 
120 CCTGCCTGGTAC ^^^^^^^^y-.^ J^^p^^y^iGiy^rgPheGlyArgArgArgMa 



59 



GTGGAATGAAGGCGGTGGGGGCCTCGCTCCTCTGCCTGCTGCTGCTGGGCCTGGCCCTG 

I^SaValGlyAlaTrpLeuLeuCysLeuLeuLeuLeuGlyLeuAlaLeu 18 



119 
38 

179 
SB 

IBO GCCCCGGGGGACOyvCCCAGGCCTGGCCCCCGGCGT^^^^ 

299 



39 ProAlaTrpTyrAlaC 

-CGGCGTGTGCCGGCCTGCTTCCGCCTGC3AA 
59 AlaProGlyAspGlyFroArgProGlyPreArgArgValProAlaCysPheArgLeuGlu 

240 GGCGGYGCTGAGCCCrrCCCGAGCCCTCCCGGGGCGGCTGACGGCCCAGCTG^^^ 
" SyGlyAlaGluProSerArgAlaLeuProGlyArgLeuThrAlaGlnLeuValGlnGlu 

^OOTAACAGCGGGAGCCTGCCCCCCACCCCTCCTCCTCCACCAGCCACCTTCCCTCCAG^CT 359 

98 

380 

360 AATAAAAGCAGCTGGCTTGTT 98 
98 
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Fig. 24(b) 
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38 
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Fig. 27 
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■ Pig. 29 

10 20 30 40 50 60 

ATCWW3GCC3G TCGGGC3CCTC GCTCCTCTGC CTGCTGCTGC TGGGCCTGGC CCTGCAGGGG 

70 80 90 100 110 120 

GCTCCCAGCA GAGCCCACCA GCACTCCA.TC GAGATCCGCA CSTGACrTOTCT AC3CCCCGCCC 

130 140 150 160 170 180 

CroCCCCCAG GGGTCACAGG GGQGGCCTGG CCACTTCCTG GGCTGGGACA TCCTTCCTAA 

190 200 210 220 230 240 

GCATCCTCGG GTKMGGTTT GGCCTCCTGT TCCCCAGACC CTTCCCCCAG GTC3GCCCGCSA 

250 260 270 280 290 300 

CAGGTCCnCC CAAGGC5TCCC GGCCCftGCAC ACGGGGGAGG CTTCACTCCTC ACCACACGGG 

310 320 330 340 350 360 

TCGCCTCGGG CTCAGTGCAC GTCACCCATG AGAACGGGGC TGTGAGGACA GGAAAGGAAG 

370 380 390 400 410 420 

GGGAGTCTCT CCTOCSTCTCA GTCTGAAATC CTACTTCCCA AAGCCACCCC AGCACCAGAA 

430 440 450 460 470 480 

ATCC3C3CGCTC CGGGTCAACC TCCTC3TGCGG CSTGCXSTSGTC CTGGCATGGC CTGGGCGACA 

490 500 510 520 530 540 

GGCAGCCATC AGCTCAGCAC ACACCCGGCC CGGCCACCAG GGCTGTATGC TCCAGGGCaC 

550 560 570 580 590 600 

AfiGCCTCCAT GCXXTTCTTCT CTCTCITrCC AGCCCCCGAC ATCAACCCTG CCTGCTACGC 

610 620 630 640 650 660 

AGGCCGTOGG ATCCGGCCCG TGGGCCGCTT CGGCCGGCGA AGAGCTGOCC TGGGGGACGG 

670 680 690 700 710 720 

ACCCAGGCCT GGCCCCCGGC GTGTGCCGGC CTGCTTCCGC CTGGAAGGCG GTGCTCAGCC 

730 740 750 760 770 780 
CTCCCGAGCC CTCCCGGGGC GGCTGACGGC CCAGCTCGTC CAGGAATAA 
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Fig. 30 

10 20 30 40 50 

genonve 1 ATGAAGGCGG TGGGQGOCTG GCTCC TC TGC CTGCTGCTGC TGGGCCTGC3C 50 

cDNA 1 ATGAAGGCGG TGtSGGGCCTC GCTCCTCTGC CTGCTGCTGC TGGGCCTCGC 50 

60 70 80 90 100 

gencfftie 51 CCTGCAGGGG GCTGCCAGCA GAGCCCACCA GCACTCCATG GAGATCCGCA 100 

cDNA 51 CCTGCAGGGG GCTGCCAGCA GAGCCCACCA GCACTCCATG GAGATCCGCA 100 

110 120 130 140 150 
genome 101 GTGAGTGTCT AGCCCCGCCC CTGCCCCCAG GGGTCACAGG GGGGGCCT5G 150 
cDNA 101 150 

160 170 IfiO 190 200 
genome 151 CCACTTCCTG GGCTGGGACA TCCITCCTAA GCATCCTQGG GTTGGOGTTT 200 
cmk 151 200 

210 220 230 240 250 
genome 201 GGCCTCCTGT TCCCCAGACC CTTCCCCCAG GrTGGCCCGGA CAGGTGCTCC 250 
cCm 201 250 

260 270 280 290 300 
genome 251 CAAGQGTCCC GGCCCAGCAC ACGGGGGAGG GTCACTCCTC ACCACACGGG 300 
CDNA 251 300 

310 320 330 340 350 
genome 301 TCGCCTGGGG CTGAGTGCAC GTCACCCATG AGAACGGGGC TGTGAGGACA 350 
cENA 301 350 

360 370 380 390 400 
genorafi 351 GGAAAGGAAG GGGAGTGTGT CCTGGTGTGA GTCTGAAATC CTACTTCCCA 400 
cENA 351 400 

410 420 430 440 450 
genome 401 AAGCCACCCC AGCACCAGAA ATQGGCGCIC CGGGTGAACC TCCTGTGCGG 450 
cENA 401 ' 450 

460 470 480 490 500 
genome 451 GTGGGTGGTC CTGGCATGGC CTGGGCGACA GGCAGCCATG AGCTGAGCAC 500 
cDNA 451 500 

510 520 530 540 550 
genome 501 ACACCCGGCC OGGCCACCAG GGCTGTATGC TCCAGGGCAC AGGCCTCCAT 550 
cDKA 501 550 

560 570 580 590 600 

genome 551 GCGCTCTICT CTCTCTTTCC AGCCCCCGAC ATCAACCCTG CCIGCTACGC 600 
cCNA 551 CCCCCGAC ATCAACCCTG CCTGGTAOGC 600 

610 620 630 640 650 

genome 601 AGGCCGTGGG ATCCGGCCCG TGGGCCGCTT CGGCCGGCGA AGAGCTGCCC 650 

cDNA 601 GGGCCGTGGG ATCCGGCCCG TGGGCCGCTT CGGCCGGCGA AGAGCTGCCC 650 

660 670 660 690 700 

genome 651 TGGGGGACGG ACCCAGGCCt GGCCOiCGCiC 6TGTGCCGGC CTGCTTCCGC 700 

CDNA 651 CGGGGGACGG ACCCAGGCCT GGCCCCCGGC GTGTGCCGGC CTGCTTCCGC 700 

710 720 730 740 750 

genome 701 CTGGAAGGCG CTGCTGAGCC CTCCCGAGCC CTCCCGGGGC GGCTGACOGC 750 

CEMA 701 CTGGAAGGCG GCGCTGAGCC CTCCCGAGCC CTCCCGGGGC GGCTGACGGC 750 

760 770 780 790 800 

genome 751 CCAGCTGGTC CAGGAATAA 800 

CDNA 751 CCAGCTGGTC CAGGAATAA 800 
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Fig* 32 
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Pig- 33 

bovine . aa 
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MKA VGA WLL 
^0 20 30 40 50 

GGAATOAAGG CCCTOGGOGC CTOOCTCCTC 

1 GCCATCATCC ACC5AAGACGG AQCATC— G CCCTSAAG AC gnSGCTICTG 

CLLL LGLA LQ GAAS RAH 

80 90 100 

33 TGCCTGCTGC TGCTGGSOCCT GGCTCTGCAG GCGGCTCCCA GCAGAGCCCA 
SI TCCITCCTGC^AAGCTT GGICCICCCA GGGGCITCCA GCCGAGCCCA 
Rl 

QHS MEIR TPD INP AWYA 
"0 130 140 150 

83 CCAOCACTCC ATGGAGATCC GCACCCCCGA CATCAACCCT GCCTOTTACG 
101 CCAGCACTCC ATCGAGACAA GAAOCCCIXIA TATCAATCCT GC CTaSTACA 

GRGIRPVGRFGRRRAA 
^ 150 200 

133 CGGGCCGTGG GATCCGGCCC GTOGQOCGCT raXXXX3^ AAGAGCTOCC 
151 CGGGCCGCGG GATCAGGCCT GT C^CGCT rCCGCJ^:.r, ^^r^..^ 

R4^ — — 

PGDG PRP GPR RVPA CFR 
220 230 240 250 

183 COOOaOSAOG GACCCAGQCC TGGCCCCCGG CGTOTGCCOG CCIGCTOCG 
201 CCGAG0GA2G TCACTGGACT TGGC CAACICA 



^ ^ ^ 0 A E P s R A L P G R L T A 
270 280 290 300 

233 CCTGGAAGGC GGCGCTGAGC CCICCCGAGC CCTCCCGGGG CGGCTCACGG 
251 ACTGGATOGA CGCACCAAGT TCTCTCAGCG TCGAIAACAC CCCAGCICGA 

Q L V Q E • 

OP, ^ -.^^^ "0 340 350 

283 CCCAGCTOGT CCAOGAATAA CAGCGGGAGC CTGCCCCCCA CCCCTCCTCC 
301 GAAGACACTG CTGCTGAGCC CAAGCCCACA CTCCCKHCC CCTCCACACC 



360 



370 



-.n, 400 
333 TCCADCAGCC ACCTTCCCTC CAOTCCTAAT AAAAOCAGCT GGCITCIT 

351 CrCCTCTACC cTCccirrcc TcrccT 



32 
50 



82 
100 



132 
150 



182 
200 



232 
250 



282 
300 



332 
350 



382 
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Pig. 34 



1 GGCCTCCTCGGAGGAGCCAAGGGATGAAGGTGCTGAGGGCCTGGCTCCTGTGCCTGCTG 
1 MetLysValLeuArgAlaTrpLeuLeuCysLeuLeu 



180 



TTCGGTCGGAGGAGGGCAACCCTGGGGGACGTCCCCAAGCCTGGCCTGCGACCCCGGCTG 



360 CC 
87 



59 
12 



6 0 ATGCTGGGCCTGGCCCTGCGGGGAGCTGCAAGTCGTACCC ATCGGC ACTCC ATGGAGATC 1 1 9 

13 MetLeuGlyLeuAlaLeuArgGlyAlaAlaSerArgThrHisArgHisSerMGtGluIle 32 

120 CGCACCCCTGACATCAATCCTGCCTGGTACGCCAGTCGCGGGATCAGGCCTGTGGGCCGC 179 

33 ArgThrProAspIleAsnProAlaTrpTyrAlaSerArgGlylleArgProValGlyArg 52 



239 



53 PheGlyArgArgArgAlaThrLeuGlyAspValProLysProGlyLeuArgProArgLeu 72 

240 ACCTGCTTCCCCCTGGAAGGCGGTGCTATGTCGTCCCAGGATGGCTGAC AGCCAGCTTGT 299 
73 ThrCysPheProLeuGluGlyGlyAlaMetSerSerGlnAspGly**'' 87 

3 00 CAAGAAACTCACTCTGGAGCCTCCCCCACCCCACCCTCTCCTCTCCTTCGGGCTCCTTTC 359 

87 



361 
87 



(C) 2001 Copyright Derwent Information Lid. 



wo 98/58962 



PCT/JP98/02765 



36/61 



Fig. 35 
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10 20 
1 MKAVGAWLLC LU1X3LAWG 
1 M-ALKTWLLC UliSLVliPG 
1 MKVLRAMLLC LtMLGIAU^G 

60 70 
51 GRFGFBRAAP GDGPRPGPRR 
51 GRFGRRRATP RI3VTGLG— 
51 GPFGHBRA.TL. GDVPKPGLRP 



30 40 50 

AASRAHQHSM EIRTPDINPA WYAGRGIRFVT 
ASSRAHQHSM ETRTPDINPA WCTGRGIRPV 
AASRTHRHSM EIRTPDINPA WYASRGIRPV 

80 90 100 

VPACFRLEX3G AEPSRALPGR LTAQLVQE* . 

QLSCLPIDGR TKFSQRG* 

RLTCFPLBGG AMSSQDG* 
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Fig. 36 



[125[].19P2-L31 binding on living cells 
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Pig. 37 
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Fig. 38 
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Fig. 39 
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Fig. 47 
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Fig. 52 

Met Thr S«r Leu Pro Pro Cly Tlir Thr Gly Asp Pro Jvi» Phe ^ 

AAC CflC ACT Gcl tM OCT Tc! i?5 ^ ^ "5 144 153 

A«. Gin ser Ala <uu Au s J ci: ;;;; — ~ ™ ™ 

Gin Leu Val His Gin Leu Lys Cly Leu He Val Met Leu TVr lie vll L^ vll Gly 

_ ^ 261 270 279 288 297 306 

CysLeuLeuVaiLeuVallleAlaAryValAryAr^LeuW^i^vZ^I^^Z^in 

315 324 333 342 3S1 360 3« 378 387 

raGATtOTCTCATCTCTroaCCTCTOTCCTtnCAOBCro 

Ser Asp Val Lau Mac CVa Ala Ala cys val Pro Loi Tlir Leu AlA TVr AlA Ph« Glu Pro Ar^ 

396 405 414 423 432 441 450 459 468 

GSA 03C CTG TOC OC CTT GTT TTC TIC CTG CftG COS GTC AOC CTC TSC CTA TOG CTG TTC PCX CIC ACC ACA AIC OCT 

Gly Gly Lew Cys Kia Lm Val Pbe Pha Leu Gin Pro Val Tbr Val lyr Val Ser Val Eha -mr Leu THr lie Ala 

477 485 495 504 513 522 531 540 

CTG GAC COC TRT CIC GTT CTG GIG OC COG Ca OGT COG COC ATT TOl CTG AAG CTC AOC OOC T»C OCT CIC CIC GGC 

Val Asp Arg Tyic Val Val Leu Val His Pro Leu Arg Ar» Ary He Sar Leu Lya Leu Sar Ala lyr Ala vll Leu Cly 

549 558 567 576 585 594 603 ei2 621 

JOC TC3G OCT CTA TCT OCA GTC CTG OOC CIC OOG GCC OCC GIG CflC ACC TX CAT CIA GAG CIC AM* OCC OC GAC GIG 

Ue Trp Ala L«iS«rAlaValL«uAlaL«iProAlaAlaValKi*Thr Tyr HiaValcniLaii^^Hi^AspOal 

630 639 648 657 666 675 684 693 702 

COCCTCTOCCaCGftCTOTIKGCrTCSCaGGAGaKCaCgaCACATC TAT OOCTOGOGOCTCCTGCIGCOCACCTKP 

Arg L«i Cys Glu Clu Pha Trp Gly Ser Gin Clu >zy Gin Arg Gin lie lyr All T^ Gly L^ ill L^ Cly Tte ly^ 

711 720 729 73 8 747 756 7 65 774 

TTC CTC OOC CIC CTC OOC A3T CTC CTC TCT 7X CTC OOC CIC TOG GTC AAG TTC OOG AAC OOC CIC GTC OCT OOC ASC 

Leu Leu Pro Lcu Leu Ala Ila Leu Leu Sor Tyr Val Aig Vol Sex Val Ly3 Leu Ar? Aai Az^ val Val Pro Gly Ser 

783 793 801 810 819 828 837 646 855 

CTC ACC CAC AOC CAC OCT GAC TOC GAC CGA OOC OCT OOC OCT COC ACT TTC TOC CTC CTC GTC GTC CTC GIG CIC CTG 

Val Thr Gin Sar Gin Ala Asp Trp Asp Arg Ala Arg Arg Arg Arg Tlir Pha Cya Leu L«u Val Val Val Val Val Val 

864 873 882 891 900 909 918 927 936 

TTC OOC glC TOC TOG CTC OCT CTC CAC ATT TTC AAC CTg CTC COG GWC CIC GAC OCC OCT OOC ATC CCC TAC OOC 

Pba Ala Val Cys Trp Leu Pro Leu His lie Phe Asn Leu Leu Arg Asp Leu Asp Pro Arg Ala lie Asp Pro Tyr Ala 

5*5 954 963 972 981 990 990 inoa 

-m Sec tcg CTG 

Pha Gly Leu val Gin Leu Leu Cy» His Ttp l« Xla Met ^ ~ ™ ;;;; 

^ ™ - 

His ASP ser Phe Arg Clu Clu Atg Lys Het Leu L^ S^ T^^ ^ HI vll ^ Hy clii Net 

1098 1107 1116 

AOC CIC ACT CIC CTC A TC Tta TEA 3* 

TTir Val Sar VaL Val He 
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Fig. 53 
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AGATCTGGCA TCATCCAGGA AGACGGAGCA J^ GGCACCGAG GACCTGGCTT CTGTGCTTGC 

70 80 90 100 110 120 

TGCTGCTAGG CTTAGTCCTC CCAGGAGCTT CCAGCCGAGC CCACCAGCAC TCCATGGAGA 

130 140 150 160 170 180 

CCCGCAGTGA GTGCCTGGCA TATGGAGGAC AGCCACTGTC ACCTCCCATC CATATGCTTC 

190 200 210 220 230 240 

CCAAATGCCT TGAGTACCCA GCCCCTGAAT GGGAGGTIAG CCATCTCCTA AGCCAGTGGT 

250 260 270 280 290 300 

TTCCAACCTT CCTAATACAG AACnTTAAT ACAGATCCTT ATGTTGTQGT GACCCCCAGC 

310 320 330 340 350 360 

CAGAAAATTA TTGTGATGCT GTOTCATAG TTGTAAGTTr TGCTACTGTT ATGGATCATA 

370 380 390 400 410 420 

ATGITAATAT CTGAAATGGA GGATGTCTGA TATGCGCCCT TCCCCCCAAA CAAAAGGGAC- 

430 440 450 460 470 480 

ACAACCCACA GGTTGAGAGC CTCTGGGATC TAAGCAAAAG CTACCTIACC ATGCAGTCAG 

490 500 510 520 530 540 

TTGGGAGATT GGTCCrCTTA AGATCTCCCC AlGAATGGTCC TC T 'X'XXX riCT CXTICATCATT 

550 560 570 580 590 600 

CCCCTAACCC ATCTITGTGG GGTCCCTTAA GACTTIGGAG GATGT^CAGTC AGACAGGAAG 

610 620 630 640 650 660 

AGAATACTGA TCCTGGCATA TGTCTAAATA AATTCCCTAA AGCCACACCA CTGCCCAGAT 

670 680 690 700 710 720 

ATGCCCAGCC AGTGTAATCA GGGTGGGTGC CAACATCGCC TGGTGCCCAG GTtTCCATCA 

730 740 750 760 770 780 

GCTTAGGGGC TCCCGTGTCC CATACGCTGC TCTGACTCTT TCCTTTCCAG CCCCTGACAT 

790 800 810 820 830 840 

CAATCCTGCC TGGTACACGG GTCGTGGGAT CAGGCCTGTG GGCCGCTTCG GGAGGAGGAG 

850 860 870 880 890 900 

GGCAQCCCTG AGGGATGTCA CCGGACCTGG CCTOrGGTGC CGGCXAAGCT GCTTCCCACT 

910 920 930 940 950 960 
GGATQGAAGT GCCAAGTTCT CTC Ay^>GCTC GAGAAGACAG TCCTGCTGAG tCGAC. 
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Pig. 54 

AC ATC TCG CAT CAT CC> «r.^ ... ^ .^^ 

Mec Ala ftrc Axg Thr Ttp Leu Leu Cys 
TOSCroCTCCTAGeCTTACrcCTCCCAOU*,^ 

«C ATC GAO ACC CK A^GT GAO TCC eiG GO. 

S« Met Glu Uu: Ars, "° '^^^ "S cro tca CCT 

OCCATCCATATCCTTCCCAAAlef^r^ 

>-w\. TCw err GAS tie rr-» 

—o-CftCCCAOCScCTGAATCOfiAGGIT 

WCCATcrecTAAGCOCTOGTITCCAACe^^ 

"TCCAACClTCCmAtACACAACTrrTAATAC 

«»• TQC TTA TET TW GGT GAC CCC Mr 

«C«CCACCCAGAAAATTAT,GTCaTCCrGrrTrc 

»X «T C« ACT ^ OCT ACT CT A,. GAT CA, AAT cn, AAT A^ 

^ CCC AAA CAA AAG CCA AAC 

<aCAGCCTCTOGG«rctAAGCAAAAOCXttCITA«..^ 

«*;xM:ciTAa:ArocAGTCAcrrGGGAGA 

™!GrcCTBT».ACATCrcCCCaCAAa.r-rr^ 

OCAATtBTCCTGrrTCCTCTCCTCMCATTa: 

CTOCCCAGATATGCCCACCCAGlCTAA<rCAc«^ 

TAATCAOXrosciGCCAACATCCCCTGGr 

OCC CAC GIT TCC Arc AOC TIA GGG 



TGfi AftT GCA 

CCA. cac err 



wr ccr nt: 



KTCCCGlCrecCATACGcrecrCTCACIC 
Ala Tip IVr T»ir Gly Arg Gly He 

Arg Arg Ar, AU Ala teu Ary >«p val Thr Cly 

OTaSCCrooCTCCCGSCTAAOCTCCTICCCA^r.. 

Gly Leu Arg cy, Arg Ser ^ ^ r r ^ ^ ™= 

«■ cy> Ph. hro L«, Asp.Gly ser Ala Lys Phe 

^CASAGC^AGAA^..^^.^,^^ 

S« S«r Arg Arg ci« cy, cys ^ 
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Fig- 57 
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Fig. 60 
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